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THE MYSTERY OF THE SO CALLED “TRILOBITE 
LARVAE” OR “PERTY’S LARVAE” DEFINITELY 
SOLVED. 


By Ertc Ms6perc. 
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I. INTRODUCTION 


Among the many remarkable forms of insect life to be met 
with in the Oriental region none have aroused the interest of 
entomologists more than certain strange looking uncouth 
creatures, showing a great resemblance to the extinct trilobites 
in possessing protruding lateral processes on the abdominal seg- 
ments. From time to time various “trilobite-larve” as they 
have been termed by English entomologists, have been figured 
and more or less superficially described. Although the first one 
was made known in 1831 by Perty no one has been able to breed 
them and state what they really are. They have been a standing 


iContributions from the Entomological Laboratory, of the Bussey Insti- 
tution, Harvard University, No. 249. 
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puzzle to entomologists and for nearly a hundred years their 
systematic position, method of propagation, food, etc., have re- 
mained a mystery. 


Il. Hisrorican 


In the year 1831 Perty described a peculiar beetle-larva 
which he called “Larva singularis” or ‘Larva quedam et Java.” 
He seemed to be inclined to regard it as the larva of a necroph- 
agous rather than of a malacoderm insect and adds: “Vi deter- 
minandum est cujus imaginis haec larva sit.” 

In his “Introduction to the classification of Insects” (1839) 
Westwood mentions the same larva and refers it preliminarily to 
the Lycids. Furthermore he describes and figures a smaller 
larva with more nearly parallel-sided body, which he also con- 
siders to be a Lycid larva. 

Some years later (1841) Erichson refers to a similar larva and 
believes it to be a Lampyrid. This opinion was shared 20 years 
later on (1861) by Candéze. 

In 1887 or some 26 years later Kolbe discusses the ‘‘trilobite- 
larve ’’and inclines to Westwood’s opinion that they are Lycids. 

A larva referred to in 1887 by Lucas with ‘‘mandibules 
grands, arquée robustes’” and with ‘‘plaques lumineuses” from 
Siam is apparently a Lampyrid-larva of some kind. 

In 1899 Bolivar describes and figures two “‘trilobite-larve” 
of the broader type, one from Borneo and another one from the 
Philippines under the title “Dos formas larvarias de lampirides.”’ 
Concerning their systematic position he seems to be in doubt. 
A figure of one was sent by Bolivar to Bourgeois, who in reply 
makes the following statements: “Quant 4 cette de Philippines 
elle est tout autre et je ne serais pas étonné qu'elle n’appartient 
pas au genre Lycus. Quoi qu'il en soit, cette larve de Philippines 
est de plus intéressante et il serait fort a souhaiter que nous 
puissions étre édifiés bientét sur les métamorphoses 4 quelle 
espéce nous devons la rapporter.”’ 

An examination of Bolivar’s figures makes it clear that 
both larve are of the “trilobite” type. The one from Borneo is 
obviously the most common lowland form, which has repeatedly 
been figured or described by various authors. 
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The same year (1899) Dr. Sharp describes and figures a 
peculiar larva from New Britain in the following words ‘There 
have long been known to entomologists some extremely re- 
markable larve, that probably are “~Lampyrides or Lycides, 
though none of them have been satisfactorily identified. Dr. 


Willey procured a most remarkable form of this kind, bearing 


long abdominal processes that are segmented or articulated at 
the base (PI. XXXV, Fig. 7). “I take the opportunity”, he adds, 
“of drawing attention to these forms with the hope that someone 
may soon be able to give us further information about them.” 

There can be hardly any doubt that the larva referred to is 
a Lampyrid larva, though of a very aberrant and extraordinary 
type. 

In an article in the Sarawak Museum Journal (No. 3, 1913, 
pp. 61-65) Mr. Gahan deals in detail with the mysterious 
“tyilobite-larve’”’ and discusses the future possibilities of solving 
the problem which they present. He recommends strongly that 
tropical entomologists attack the problem in the field and make 
renewed attempts to rear them, pointing out, however, that 
larve have been kept alive a long time, extending up to two 
years, but so far without success. 

The late Curator of the Sarawak Museum, Dr. R. Shelford, 
in his posthumous work ‘‘A Naturalist in Borneo” edited by 
Prof. Poulton, has dealt at length with the ‘‘trilobite-larve.”’ 
He devotes several pages to these mysterious creatures, from 
which I extract the following: 

Page 172: “If, then the adult male of the ‘trilobite-larve’ 
is provided with wings and wing cases, then the larva should 
possess imaginal rudiments, but a careful microscopical exam- 
ination of male larve ranging from a comparatively small size 
to nearly the largest has failed to reveal the slightest trace of 
these organs. I can therefore declare with some degree of con- 
fidence that if an adult male of this larva be eventually found 
differing in its external anatomy from the larva, then it must 
be apterous. In spite of the abundance of these larve, in spite 
of the fact that they have been known to collectors for many 
years, a male of this description has never been found. I will 
venture to prophesy, moreover, that it never will be found, but 


122 Psyche [June 


that some day a larva with completely developed internal gene- 
rative organs communicating with the exterior by ducts will be 
found and such a “larva’”’ will be to all intents and purposes an 
adult. If this is ever established, we shall have a gradual tran- 
sition from species exhibiting complete metamorphoses to species 
without any metamorphoses at all as thus: 


Males and females undergoing complete metamorphoses. . 


inetie bis 

Males and females undergoing complete metamorphoses but 
female larviform. ..:. 0... .. 2... 4... +. .s-Lampyrisneciined, 
Males undergoing complete stoic plone females not meta- 
MOPPHOSLD « 6.4... du: oe jp aydleiveie wievoneb! wey, teeeeo> beeen een en 
Males and females undergoing no metamorphoses, both indis- 
tinguishable from larve..................‘‘ Trilobite-larve”’. 


What Shelford means by “having examined male-larve 
ranging from comparatively small size to nearly the largest is 
certainly very difficult to explain. Obviously he presumes that 
some of the “‘trilobite-larve’’ commonly met with in the nature 
must be male-larve and therefore all his conclusions based upon 
this wrong supposition are wrong. For all “trilobite-larve”’ 
reared by me—and they number more than 50 and belong to 
three different species—have turned into females and we can 
therefore safely conclude that all the common “‘trilobite-larve”’ 
we find crawling about in the jungle are female-larve. 

What furthermore seems to have puzzled Shelford is the 
extraordinary size of the larvae. He states that ‘‘neither in Kina 
Balu nor in the neighborhood of Kuching, where ‘trilobite- 
larve’ also occur does there exist, so far as known a Malacoderm 
beetle that could possibly be regarded as the adult in either of 
these families and this in spite of the fact that in the one place 
the larve are extraordinarily abundant and in the other common 
enough.” 

It deserves furthermore to be pointed out that Shelford’s 
above quoted statement about Phengodes is misleading. As we 
shall see later on, the members of the peculiar American group 
Phengodini pass through a long pupal stage and the larviform 
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_ female shows certain distinctive features in comparison with 

the larva. 

3 The latest author to deal with the “trilobite-larve” is 

Gravely in his paper “The Larve and Pup of some Beetles 

from Cochin” (Records of the Indian Museum, Vol. XI, part 

_ V, No. 20, 1925). He describes and figures the larva of Lyro- 
peus biguttatus, which in general type resembles the “trilobite- 
larve’”’ although it is considerably smaller in size. The larva 
developed normally into a pupa and imago. Gravely states that 
“the larvee which give rise to these winged insects are, however, 
not particularly large and throw no certain light on the status 
of the much larger insects with which the name ‘“trilobite- 
larve is more particularily associated.” 

Gravely also refers to two large insects of the ‘‘trilobite-type”’ 
which were found in the Cochin forests. They are figured on 
plate XX and measure about 28 mim. He also mentions another 
larva of much smaller size also from Cochin, which has more 
elaborate tubercles and papille and differently constructed 
mouthparts. He suggests that these former larve may prove to 
be immature females of the Lycid genus Lyropeus, but leaves 
the question open as nobody has been able to trace their life- 
history. 


III. New INVESTIGATIONS. 


On arriving in Borneo in May 1922 I made up my mind to 
have the problem of the ‘‘trilobite-larve’” of Borneo definitely 
solved more especially as my interest for these peculiar forms of 
life had been already aroused during my sojourn in Sumatra in 
1919-21, when I came across a single representative of ‘‘Perty’s 
larva” in the jungles of Siantar. 

It has long been known that these peculiar larve reach 
their maximum of size in Borneo. So far as I have been able to 
ascertain at present two distinct types have been recorded from 
there and superficially described. To this I am glad to add four 
more, making a total of six species. One of them is a very 
striking form, measuring nearly 70 cm., quite black witha serie 
of sealing-wax red tubercules on the dotedl side. It is figure 
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on Plate III fig. 1 and is the largest and most conspicuous form 
known so far. 

Since 1922 I had a large number of the larve under close 
observation and have made every effort to rear them. The first 
species that came in my way was the large attractive larva just 
referred to above. It was found quite commonly on the higher 
slopes of the unknown Mt. Murad, a high mountain situated in 
the North of Sarawak not very far from the Dutch boundary. 
Over 200 specimens in different stages were secured and kept 
alive in suitable cages, but none of them underwent any meta- 
morphoses. Most of them were brought along six weeks later on 
when I returned from Mt. Murad on my way back to the Baram 
Station on the lower Baram River. Owing to the awkward 
conditions of transportation where everything had to be carried 
on the natives’ backs, many of the larvx died. 

The sudden change in temperature from the cold mountain 
regions down to the steaming hot lowland naturally aided in 
reducing the number. 

In January 1923 I undertook an expedition to Mt. Dulit 
(4000-5000 ft.). The number of surviving larve, about 30, 
were taken along, but soon died. Out of more than 200 larve 
only a single one developed into an adult female, distinguished 
from the full-grown larva only by possessing a sexual opening in 
front of the anal disc, surrounded: by two simple genital valves. 
It lived for some days but owing to some difficulties in casting 
the skin on the apical segments it soon shriveled, became dis- 
colored from a black secretion and died. 

A dissection showed the ovaries full of small whitish eggs, 
convincing me that I had to do with a sexually mature, fully 
developed female for the first time. 

When arriving at Mt. Dulit on the Tinjar River, a large 
tributary to the Baram River, I found to my great surprise that 
another “‘trilobite-larva”’ of large size and of apparently unknown 
type was fairly common on the higher slopes from 3500-4500 feet. 
It is the big black larva of the type shown in Plate III fig. 2. 

On returning to my headquarters in Kuching in March I 
brought more than a dozen very large larve with me. These 
were fed on decaying jungle wood, which was changed daily. 


* 
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After some weeks of captivity one of the larve rolled itself up 
and was lying on the surface as though dead for several days. 
One morning I found that it had cast the larval skin and ap- 
peared quite whitish. It remained in that position for another 
five days whereupon the color changed into a dull yellowish- 
white. It soon started to crawl slowly about. A close exam- 
ination revealed the interesting fact that it had developed a 
sexual opening on the eighth sternite surrounded by two small 
valves immediately in front of the anal suction disc. 

Some days later on it started to lay eggs. These were small, 
whitish, perfectly round, measuring about one millimeter in 
diameter. They were deposited in small groups here and there 
or simply dropped wherever the female was crawling, sometimes 
as many as 15-20 at the same place. Egg-laying went on for 
about two weeks until over 300 eggs had been deposited. Every 
morning, when opening the door to the cage I found the female 
turning the top of the abdomen upwards in order to expose the 
sexual opening from which a clear drop of liquid was secreted. 

Three more larve cast skins after a similar period of rest 
and turned into sexually mature females behaving in exactly the 
same way as the first one described above. They all died after 
having deposited from 300-400 eggs. Some months later more 
females developed, but no signs of any males could be seen. 

In October I undertook a new expedition to Mt. Poi in 
Southern Sarawak. There I came across the very same big 
black larva just referred to. They were found at an altitude 
ranging from 3000-5000 feet and were quite numerous. Several 
developed into females and were exposed at suitable places in 
the jungle in hopes of attracting the males, but without success. 
The females were tied up with a string long enough to allow 
them to move about in a circle and were protected by a cage of 
wire netting with meshes more than an inch wide. Thus the 
males could easily gain access to the cages and the females were 


comparatively free but at the same time well protected. 


All efforts were, however, in vain. I had to return again to 
my headquarters. During the following month (December) my 
native collectors brought me more than 200 big larve of the same 


type from another mountain, Batu Gadin, in the Lundu district, 
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where they had been despatched exclusively for the purpose of 
collecting ‘‘trilobite-larve.”’ Of these more than 20 developed 
into adult females in quite the same way as the ones previously 
referred to. As-no signs of males could be detected it became 
now more clear to me that the ‘“‘trilobite-larve’’ commonly met 
with in the various localities must all be female larve. 

In January 1924 I set out for a third expedition, this time 
to the second highest mountain in South Sarawak, Mt. Pen- 
rissen (4000 feet). The main object was to follow up the search 
for the males of the mysterious larve, all the available 
female material was brought along in two big cages. My sup- 
position that the same type of larve probably would be found 
also on Penrissen turned out to be quite correct, for several 
larve of the same or at least very similar kind though not quite 
so big were found in close vicinity of my camp. 

A number of newly developed females were immediately 
exposed in the same way as described before. As many as 18 
cages were kept going. They were carefully examined three 
times a day, the first time always at sunrise. But although 
over a month was spent on the big mountain, covered with a 
luxuriant jungle, no traces of any males could be found. 

It deserves to be mentioned that all ‘trilobite-larve”’ 
found on Mt. Penrissen were only half grown and showed more 
pronounced light markings between the dorsal rows of tuber- 
cules than the form from Mt. Dulit, Mt. Poi and Mt. Batu 
Gadin. It is therefore possible that it might have represented 
another species or sub-species and that both these facts may 
have been reasons why I did not meet with any success in 
capturing the males. . 

I returned to Kuching, determined not to give up my efforts 
to secure the males. As all the larve of the developed females 
had been collected on Batu Gadin, this place could be regarded 
as their true home and I therefore decided to move my base of 
operations there. In April 1924 I proceeded to Lundu and from 
there directly to Batu Gadin where my headquarters were erected 
at an altitude of 2500 feet. 

During two weeks I supervised the experiments myself. 
Females of the ordinary types as well as of the smaller more. 
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parallel-bodied kind which I had also been successful in breeding, 
were exposed at selected places but all in vain. As other duties 
called me to Kuching I had to return leaving my collectors 
behind with instructions to report immediately if any males 


should appear in the cages. 


During more than two months this tedious work was kept 
going without the slightest results. In the meantime I visited 
the place twice making some slight alterations. The native 
collectors lost all hope, complained about the cold weather and 
wanted a change. 

I gave, however, orders to move the experimental base 
1000 feet higher up, where big larvze seemed to be more plentiful, 
as the attempt to get the males had to be continued. A reward 
of $10.00 for the first male stimulated the collectors very much 
in their efforts. 

I returned again to Kuching but heard nothing from my 
collectors during the following weeks. I visited the place again 
and made several alterations placing the cages in more open 
places, exposed to the weather and wind, here and there clearing 
patches of the dense jungle vegetation. 

This proved ultimately to be successful for one morning a 
male was caught in copula with a female. (Plate IV fig. 1). 
I was just on my way back, when one of my collectors came 
running after me with the copulating pair wrapped up in a 
banana leaf. At the ventral side of the big female a small black 
beetle was seen firmly attached and with his tip of the abdomen 
‘deeply inserted in the female’s sexual opening. 

It soon detached itself from the female and was preserved 
in alcohol. The female was brought back to Kuching where it 
soon started to deposit a large number of eggs, but unfortunately 
they never hatched out. Probably the male had been too much 
disturbed and the eggs had not been properly fertilized. 

My collectors received strict orders to carry on the ex- 
periments in order to secure as many males as possible and to 
watch carefully the eggs deposited by the females. Four more 
weeks’ work yielded a dozen more males of exactly the same type 
as the first one. It was therefore evident that I had, after all my 
trouble and effort, secured the proper male 
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All deposited eggs were brought down to Kuching by the 
returning collectors, but for some unaccountable reason, not a 
single one hatched. Evidently the sudden change in altitude 
and temperature between the cold mountains and the hot low- 
land must be responsible for their failure to hatch. 

As already stated females of the smaller and more narrow 
type of “‘trilobite-larva” had also been exposed, but no males 
were ever found. The females deposited about 100 eggs each. 
In spite of the female of this type being much smaller than the 
first one its eggs, as seen on Plate IV fig 2, are curiously enough 
twice as large. 

Thus nearly two years of more or less continuous field work 
had resulted in rearing three species of ‘‘trilobite-larve’’ to egg- 
producing adult females and in the capturing of several males of 
the second largest species. 

All my attempts to rear the very common, flat, leaf-like 
lowland species figured in Plate III Fig. 5, had been a failure. 
Although the larve were kept by me in hundreds in cages not a 
single one turned into a female. When attaining their maximum 
of size they were all attacked by a whitish mould which killed 
them in great numbers. 

The only way to rear this species seems to be to build big 
cages in the forest and to keep some hundred of the largest 
ones in captivity under conditions as natural as possible until 
the females develop like the other species. The larvae feed on 
decaying old wood. This type of larva is extremely abundant 
and it would be more interesting to get its male which, for 
reasons given below, probably represents a new genus. 


lV. Nerotrerinic FEMALES. 


A closer examination of the “trilobite-larve’’ from Borneo 
thus reveals the interesting fact, that the ‘‘trilobite-larve’”’ so 
commonly met with are the female-larve of Lycid beetles of 
various genera and that the females undergo, practically speak- 
ing, no metamorphoses at all. They attain sexual maturity as 
complete larve and differ in their organization only by possessing 
developed ovaries and a sexual duct and opening. They are 
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adults retaining infantile characters and can therefore be termed 
neoteinic in the definition of Grarp (1905). The males on*the 
other hand are well developed beetles probably hitherto un- 
described but in all essential characters normally developed 
Lycids. 

The female has so completely reduced her metamorphoses 
that in her external features, she is perfectly larviform. No 
marked pupa or imago-stage exists. As a worm-like creature 
she crawls sluggishly about on the ground and dies after having 
deposited her numerous eggs. Copulation and oviposition take 
place in a quite normal way. The female has specialized in the 
direction of larger size, premature development of the sexual 
organs and in reducing the normal metamorphoses to an ab- 
solute minimum. 

It seems certainly strange that the female after the last 
ecdysis remains whitish and unpigmented. A close examination, 
however, shows that a diffuse casting of skin takes place after 
the development of the sexual organs, or in most cases after 
oviposition, when the body shrinks together and therefore the 
thin transparent skin becomes more conspicuous. (Plate III Fig. 
2a). This partial casting of the skin seems to be more or less 
confined to the dorsal side and is probably the last reminiscence 
of a former regular pupal stage, which we must suppose the 
female to have possessed during earlier geological periods when 
it was more similar to the male and not yet so highly differentiated 
in the way of retrograde development. 

It deserves in this connection to be mentioned that many, 
if not all of the normally developed Lycids show a distinct ten- 
dency to retain the last larval skin when pupating. When in 
Borneo I bred hundreds of the gregarious larve of Lycostomus 
gestrot Bourg. They all kept their skin when pupating. The 
advantages of this are apparent. The larve are black 
with bright yellow markings, which serve as warning colors. 
Their principal enemies, birds, reptiles and carnivorous insects 
know by experience their nauseous properties and a Lycostomus 
larva is therefore never attacked. The insect makes use of the 
well-known warning coloration to protect the whitish-yellowish 
pupa, by keeping the larval skin as a cover. The larval skin 
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bursts on the sides and the dorsal as well as the ventral sides 
remain covered by the brightly colored larval skin. 

It is therefore possible that the diffuse casting of a thin 
_ skin in the female of the ‘‘trilobite-larve” after the oviposition 
or after the development of the sexual organs is to be explained 
as a reminiscence of the habits of its ancestors to pupate within 
the larval skin. 

Strictly speaking the present day female of the ‘‘trilobite- 
larve’’ represents nothing more than a strongly condensed form 
of a larva and pupa and imago of a Lycid-female. 

The larva is clearly indicated by the larva-like organiza- 
tion in general, simple eyes and mouth parts, one clawed-tarsi 
and 9 abdominal segments; the pupa by the general lack of 
pigment and probably by the diffuse casting of a thin postlarval 
skin; the imago finally by its sexual maturity. 

The discovery of egg-laying larva-like females and the 
first male of the ‘‘trilobite-larve”’ of large size from Borneo 
makes it highly probable also that the other large ‘‘trilobite- 
larvee’’ from Borneo and other parts of the Oriental Region are 
nothing but female-larve of Lycid beetles. When the male of 
the second largest species from Borneo has proved to be such a 
small Lycid it is probable that the males of the other smaller 
species belong to the smaller forms of the Lycide. The charac- 
ters of the first male known point, decidedly towards a fairly 
close relationship with the genus Dihammatus of which so far 
as I am aware only three species are recorded from Borneo 
(D. pallens, D. abditus, D. bornéensis), some few other ones from 
Java, (D. cribripenuis) Sumatra, (D. atriceps) and Formosa (D. 
atricolor). 

That our knowledge of the Lycid beetles is, indeed, only in 
its infancy is clearly shown by the large number of new genera 
and species described by the well-known German entomologist, 
the indefatigable Mr. R. Kleine. My own material from my 
expedition to the unknown Mt. Murad has already been worked 
by Mr. Kleine and his results will be published in the next number 
of the Sarawak Museum Journal. More than 66% of the forms 
are unknown and there are many new genera. Professor C. F. 
Baker of Manila, who so keenly and in a most admirable way 
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has devoted his time and efforts to the exploration of the insect- 
fauna of the Philippines, informs me that Kleine recently has 
doubled the number of Philippine Lycids. 

2 Unfortunately I was not able to study the development of 
_ the eggs which may prove to be of extraordinary interest. When 
the male and the female are so extremely different not only in 
size but in their whole organization, it is highly probable that 
the male-larva is very different from that of the female, 2. ¢., the 
“trilobite-larva”’ we find crawling on the ground. Are the male 
larve already “ab ovo” different to the female-larvee and of what 
shape and form are they? And how large a percentage of a 
female’s 300-400 eggs turn into males, how many into females? 
Where and how do the male-larve live and where the males, 
both being obviously extremely hard to find? 

All these interesting questions remain to be settled! 


Mernops Or Securing Mates Or Tue “TRILoBITE-LARV®.” 


It is certainly strange that the “trilobite-larve”’ have for so 
long frustrated the efforts of the entomologists to solve their 
mystery. I am quite sure that if I had not been so persistent in 
my searches and during so long a time devoted : pecial attention 
to the problem in the field. I also should have failed. 

My experience clearly shows that the males of the ‘‘trilobite- 
larve’”’ can be got only by bringing together a large number of 
the larve and keeping them under conditions as natural as 
possible until they turn into egg-laying forms. These have to 
be exposed at suitable places where the larve are abundant and 
during the wet season, when the males seem to have developed 
into winged beetles. Change in temperature and altitude should 
be avoided so much as possible. Finally the hunter should arm 
himself with great patience! 

Such exposure at the right place remains to be done with 
five more Bornean forms and with the various larve found in 
Java, Sumatra, Malay Peninsula, Cambodja, Indo-China and 
the Philippines, from which latter faunistic region Professor CB: 
Baker with usual generosity and kindness has sent me a couple 
of species from the Island of Mindanao. 
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Supposep Luminosity Or THE ‘‘TRILOBITE-LARV2.”’ 


ae 


It has been stated from time to time that some of the © 


‘“trilobite-larve”’ are luminous. 


The first entomologist to make such a statement was Kolbe — 


(Ent. Nachr., No. 3, 1887, page 38). He states that “Das 
Konigl. Museum bekam wieder um eine Anzahl dieser Larven 
von Hr. von Faber, die derselbe in Padang an der Westktiste von 
Sumatra gefunden hat und welche anscheinend tibereinstimmen 
mit den schon seit langer Zeit in Besitz des Konigl. Museums 
befindlichen Exemplare aus Java. Nach Angabe der dortigen 
Bewohners sollen sie im Dunkeln leuchten, aber ich habe keine 
Gelegenheit gehabt es selbst zu sehen. .......Man sieht daher 
dass nicht nur die Larven der Lampyriden und einiger Tele- 
phoriden (Phengodes) sondern auch von Lyciden leuchten.” 

As seen this statement is entirely based upon the natives’ 
vague information. It is more than credible that a confusion 
with Lampyrid larve has taken place for no other reliable en- 
tomologist, who has handled ‘‘trilobite-larve’’—with one excep- 
tion, which will directly be dealt with—has been able to observe 
any luminosity. Kolbe’s conclusion that certain Lycids show 
luminosity is certainly veryrash and can hardly be taken seriously. 

The only white observer who mentions something about 
personal experience with luminous “trilobite-larve”’ is Shelford 
(Rep. Brit. Assoc. 1901, page 690). In a short note he refers to: 
‘Some other Malacoderm larve of considerable size (50-80 
mm.) were frequently met with, but their life-histories were not 
traced; in fact these larve have long been a complete puzzle to 
entomologists, since no adults of corresponding size are known. 
The external features of one form has recently been described by 
Bourgeois (Bull. Soc. Ent. Fr. 1899 page 58-63); the head is 
extremely like that of the Lycid larve noted above and in other 
points of its anatomy it agrees with those forms........In 
another form with a pair of phosphorescent organs in the penul- 
timate segment of the abdomen the cuticle is glandular.” 

To what larva the latter statement refers, we get no further 
information. I have carefully examined all the “‘trilobite-larve”’ 
in the Sarawak Museum, but fail to find even the slightest trace 
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Z of luminous spots or organs in any of them. The very same 
_ thing applies to all the various ‘‘trilobite-larve”’ I have handled 
ina living state. 

: As it is hardly credible that Shelford had access to any other 
‘‘trilobite-larve”’ than those that I have seen, I think we can 
safely conclude that he has based his statement on a Lampyrid 

_ larva, many of which occur in Borneo, some reaching a fair size. 

I therefore maintain that so far no definite and convincing 
statement about luminous Lycids exists. 


Tue First Known Mate ANpD FEMALE Or THE 
“TRILOBITE-LARVZ.”’ 


Duliticola gen. nov. 


o': Somewhat allied to the genus Dihammatus but differing 
by having more strongly developed and more curved mandibles, 
the 2nd and 3rd joint of antennez more sharply set off from the 


B 


Fig. 1. Male of Duliticola paradoxa op. nov. A, head and prothorax from above; B, outline 


of elytra; C, antenna; D, genitalia. 
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others, the joints more transverse, slightly emarginate at the 
dorsal end, laterally more compressed and more strongly hairy; 
prothorax more semicircular with the sides more plainly set off 
and more rounded, stronger and more robust; legs and the genital 


apparatus in the male of much more slender and much different — 


type. 

“is Head broad, transverse; antenne distant, long and slender, 
second and third joints much shorter than the others; eyes 
large, prominent, coarsely facetted. Prothorax semicircular, 
lateral parts flattened and plainly set off by a deep impression. 
Elytra showing signs of indistinct ribs, interstices slightly ru- 
gose, increasing considerably in width backwards, richly hairy; 
wings of the ordinary Lycid-type, but membrane strongly in- 
fuscate giving the whole wing.a blackish appearance. Legs 
richly hairy; tarsi long and slender. Abdomen showing eight 
transverse segments, all finely hairy, the eighth tergite at the 
anterior margin deeply excised; genital segment consisting of a 
dorsal elongate lamella and a much shorter ventral one; penis 
and paramera of a slender type as shown in text fig 1, D; 
paramera hooked at the apex, distinctly serrated at the lower 
margin, apparently forming an effective clasping-apparatus 
during copulation. 

Q: In everything like the female larva (vide description 
below) but yellowish white; the row of tubercules on the sternites 
placed on more distinctly set off parts of the segments; the eighth 
sternite very much emarginated at the hind margin and here the 
sexual duct, surrounded by genital valves, opens (Plate III fig. 
2a). ; 

Size slightly smaller than in the full grown larva, ranging 


from 65-75 min. 
Duliticola paradoxa sp. nov. 
Imago. 


o: Entire body with the exception of the somewhat lighter 
colored sides of prothorax black, depressed, broader behind. 
Antenne long, laterally compressed, densely hairy, basal 


joint robust, partly receiving the base of the second, which is. 
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_ short and cylindrical; third much broader than long, tapering 
toward the base, fourth to sixth about one and one-half times 
_ longer than broad; slightly emarginate at the apex, seventh to 
tenth gradually becoming longer and more slender, apical joint 
the longest, being fully four times longer than broad, at the 
apex rounded. Frons vertical, labrum thin, membranaceous, 
tapering anteriorly, slightly emarginate in front and here trans- 
parent; mandibles very strongly developed, perhaps serving 
- some purpose in copulation, maxille and labium of the normal 
__ type; sides of head behind the eyes strongly converging back- 

wards. Prothorax more than twice broader than long, nearly 
semicircular, disc with a slight transverse basal impression, 
_ shining, hind margin emarginate, hind angles slightly protruding, 
obtuse; scutellum fairly big, triangular, rounded at the tip. 
Elytra showing a tendency to develop faint longitudinal costz, 
widened towards the tips, posteriorly rounded; tibie long and 
slender; claws with a small tooth-like dilatation at the base. 
Abdomen narrow, the first seven segments fairly equal in size, 
hairy. Measurements: Total length 7 mm. greatest width 2.7 
mm 


Habits: Nocturnal. 
Locality: Mt. Batu Gading near Lundu, altitude 1500-3000 
feet, Sarawak. Probably distributed over a wide area. Its ? 
larvee found by me (1 spec.) near Lio Matu on the Baram River 
and on Mt. Dulit on the Tinjar River, North Sarawak, altitude 
2000-4000 feet. 

9 (Plate III fig. 2a): Of very large size, in general shape and 
appearance like the female-larva, but yellowish-white. 

Measurements: Slightly smaller than the full grown larva, 

ranging from 65-75 min. 


Apuut-LARVA 


2: Body black, except a small median patch at the post- 
erior margin of all thoracic and the first eight tergites, which is 
yellowish; abdominal processes and lateral margin of thoracic 
segments whitish; the whole upper surface finely shagreened 
and punctured. Head small, completely retractile within the 
prothorax; antenne retractile, two-jointed, terminal joint hairy, 
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provided with several holes in the chitin where probably sense 
organs of some kind are placed; mouthparts very incompletely 
developed, mandibles curved, more or less membranaceous and 
folded horizontally, maxille small, maxillary palpi three-jointed 
the second joint only half the size of the basal one, the apical 
joint very small, weakly pointed. Labium anteriorly forming a 
small chitinous ring on which the small 2 jointed labial palpi are 
inserted, the terminal joint pointed; head forming a solid chi- 


tinous case, sides from the base of the antennze to the small | 


simple eyes parallel, from these converging backwards; eyes 
in the living animal marked by a small pigmented spot. Pro- 
thorax forming a large triangular shield, in the middle of the 
front margin with two small tubercles and two corresponding 
ones on the ventral side, hind angles obtuse, at the posterior 
margin in the middle with two small black shining tubercles; meso- 
and metathorax broader, more rounded at the sides, both with a 
pair of small black tubercles separated by a yellowish patch at 
the hind margin, both segments with a pair of extraordinary large 
spiracles. Legs consisting of a long and robust coxal part, a 
trochanter-like one, a tibial and a tarsal one which is hairy below 
and bears at the end a single strong and sharp claw. Abdominal 
tergites nine in number, the first seven fairly equal in size, the 
eighth and ninth gradually becoming smaller, the hind angles of 
all segments protruding as a backwardly bent process of lighter 
color and with a pair of black tubercles separated by a yellow 
patch, except on the apical segment, where the tubercles are 
missing; posterior margin of last segment slightly sinuate; the 
corresponding sternites show the lateral parts set off by a deep 
furrow, in the middle with two rows of protruding spines, which 
at the top carry a tuft of dirty white bristles. On the distinctly 
set off lateral portions of the segments there are two rows of 
tubercles, one interior consisting of small black tubercles and 
one exterior row of large slightly curved processes which become 
lighter colored towards the tips; obviously these rows of ventral 
tubercles serve for locomotory purposes, enabling the larva to 
move about on the loose jungle soil; the terminal segment with 
a large circular round whitish suction disc. 
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Measurements: Total length 75-80 mm. Greatest width of 


~ metathorax 25-30 min. 


THE SysTEMATIC PosITION OF THE GENUS DULITICOLA. 


From what has been said above the genus Duliticola pos- 
_ sesses all the essential characters of the family Lycide and 
- should therefore be placed there. 
_ When still in Borneo I tried hard to identify the first known 

male of the well-known ‘‘trilobite-larve”. Owing to lack of 
access to literature I could not settle the question locally. I 
therefore sent a specimen to the well-known entomologist Mr. 
C. F. Gahan of the British Museum asking him for his opinion. 
Mr. Gahan informed me that he considered the beetle to be a 
Lycid and belonging to a genus related to or perhaps identical 
with Dihammatus. 

Later on I sent also a specimen to the well-known German 
entomologist and Lycid specialist, Mr. R. Kleine of Stettin, who 
declared that no Lycid of any similar type was known to him 
and that he thought the beetle to be a Drilid. 

Before leaving Borneo I was kindly offered an opportunity 
by Professor W. M. Wheeler to come to America and to take up 
some research work at the Bussey Institution. I gladly accepted 
his invitation and had there an excellent opportunity to go into 
the question in detail myself. 

There can in my mind hardly be any doubt that Gahan’s 
statement that the beetle is a Lycid is correct. My close exam- 
ination, however, shows that it can under no circumstances be 
placed in the genus Dihammatus. It differs distinctly in the 
shape and build of the antenne, the shape of the prothorax and 
above all in the male genital apparatus, from a specimen of 
Dihammatus abditus Kleine which Mr. Kleine has been kind 
enough to send me for comparison. 

The reasons why Kleine seems to favor a position in the 
Drilide are partly because the middle-coxe of my beetle are not 
quite so distant as in most Lycids, and partly because normally 
developed females of all known Lycid-genera are known. 

With reference to Kleine’s first objection, I find that the 
characters “cox contiguous” and “coxe distant” are fairly 
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relative ones, different degrees of both being traceable within 
the family Lycide. The male-specimen of Dihammatus abitus 
Kleine from Sandakan in North Borneo, treated with caustic 
potash shows the middle-coxe more nearly contiguous (less 
distant) than in the males of Duliticola paradoxa Mjoéb, treated 
in the same way. I therefore consider that not too great stress 
should be laid upon this character. 

It is certainly a strange fact that not a single of the many 
known Lycid-genera known up to now are characterized by 
larviform females, normally developed females of all described 
genera according to Kleine being known. 

As I find that my beetle can not be received in any of the 
known genera I have been forced to create a new one. The fact 
that no similar-beetle is represented in the rich collections of the 
Sarawak Museum and in no other collections I have seen (Sin- 
gapore, Java, Manila) would certainly point to the belief that 
the male of Duliticola paradoxa Mjob. as well as of the other 
‘“trilobite-larvee’’ must be extremely hard to get. It took me 
fully two years of more or less continuous field work to procure 
the first male and it was only thanks to the numbers of sexually 
mature females exposed and to my persistent attempts that I 
was successful in securing it. Obviously the males must live in 
such a hidden way that they do not fall in the hands of the 
chiefly diurnal entomologists and collectors. The circumstances 
that they are exclusively nocturnal and non-luminous have also 
much weight. Also the fact that the males are not attracted by 
strong light helps to explain why they have so far escaped all 
entomologists. During my long and tedious nights in the 
Bornean jungle I kept permanently two big light traps going, 
consisting of a big basin in four sections filled with water and 
measuring about a meter in diameter with a 250-candle power 
lamp (‘Storm King’) hanging immediately above the water. 
Every night thousands of smaller creatures were attracted and 
caught on the water. Among the victims were several male 
lampyrids of the genera Lamprophorus, Lucernuta, and Luciola 
but not a single male of Duliticola paradoxa Mjob. 

As all observed males of Duliticola seem to die directly 
after the copulation it is probable that they fertilize only one 


- 
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female. That they are not so scarce at the right place and at the 


right time is evidenced by the fact that my collectors managed 
to catch over a dozen specimens at the very same place, after I 
had found out the right way to expose the females. 

As full grown female-larve can be collected in great num- 
bers, sometimes in hundreds within a shorter time than a week, 
and at almost any time of the year, it is only logical to conclude 
that males also must be developed fairly regularily, since par- 
thenogenesis does not seem to occur. That there is no standstill 
in the tropics is a well-known fact and it is indeed corroborated 
by the fact that larve kept in captivity by me continuously 
developed into mature females the whole year round. 


It seems therefore probable that the males, guided by their 
senses, find their way directly to the hidden females and die on 
the spot immediately after copulation. This may be the ex- 
planation why they are so rare in nature and have so far escaped 
entomologists and collectors. The same obviously applies to 
the females which can be said to be still more scarce, as in no 
single instance has a mature female yet been found in the field. 
The life history of the imagines of both sexes is therefore still 
wrapped in mystery. 

The type of antennz and the general structure do not permit 
me to place the genus Duliticola within the family Drilide, all 
known females of which are carnivorous. This applies also to 
the Drilid larve known up to now, which are very different 
from the “trilobite larve’’ in all more important features, while 
these latter undoubtedly remind one strongly of certain Lycid 
larvee, for instance, the larva of the genus Lyropzeus as described 
by Gravely. 

It is, however, a noteworthy fact that Duliticola and in all 
probability also the other genera of “trilobite-larve’’ which 
undoubtedly soon will be discovered, differ strongly from the 
ordinary Lycids in following striking features: 


1. Neoteinic larviform females. 
2. No externally visible metamorphoses in the female sex. 


3. Female larve reaching a gigantic size, with reduced 
mouthparts. 
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4. Non-carnivorous, non-gregarious, feeding on decaying © 
damp wood. 

As pointed out previously the ‘‘trilobite-larve’”’ must belong 
to different genera. As normally developed females are known 
of all described Lycid genera and as it is utterly incredible that — 
one and the same species should possess both winged and larvi- 
form females normally as Gravely suggests (I. c. p. 362) I venture 
to prophesy that several new genera of “trilobite-larve’’ will be 
described in the future. If these should possess more strange 
characters than does Duliticola, compared with normal Lycids 
(viz., Dihammatus) it would perhaps be justifiable to separate 
the group of ‘‘trilobite-larve’’, characterized by so many strange 
features and habits, as an offshot of primitive Lycoid beetles and 
give them the rank of a family or sub-family of their own (Duli- 
ticolide of Duliticoline) related to the other four groups of 
malacodermata and via Duliticola more so to the Lycids than to 
the Lampyrids and Drilids. 

But at the present moment our knowledge of these queer 
creatures is too scanty to justify such a step. 


Foop Anp Hasits Or Tue ‘TRIBOLITE-LARV.” 


The ‘‘trilobite-larve” are chiefly found on or in the vicinity 
of big rotten logs, sometimes several near the same spot, but as 
a rule they do not show any tendency of being gregarious, odd 
larvee often being found crawling about anywhere in the jungle. 
They like rainy weather and are mostly found crawling around 
after heavy showers. 

The larvee feed on the juice of decaying wood, as clearly 
evidenced not only by the contents of the stomach but also by 
direct observations. But they seem to be very particular in 
getting the right kind of wood. When changing food every day 
I had many opportunities to study their behavior. Often they 
crawled over the new pieces of wood put in the cage until they 
came to the proper kind. There they used to accumulate and I 
could plainly see by aid of a powerful magnifying glass that they 
actually were sucking the juice from the wet pieces of wood. 
Larve killed and examined some hours afterwards were found to 
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have the stomach and intestines full of a dark mass of decayed 
woody products, reminding one of the material found in longi- 
corn larvie. 

When touched the larva withdraws its head very quickly 
and remains still for a time. Slowly the head is again thrust out 
and the larva continues its slow crawling. 


When taken between the fingers the larve secrete a kind of 
mikly white substance between the segments and the joints of 
the legs, which apparently serves some protective purpose. No 
living being in the jungles seems to be inclined to attack or feed 
upon the larve on account of their nauseating properties. In 
the numerous stomachs of birds which I purposely examined in 
search of parasites, I have failed to discover any remains of 
‘“rilobite-larve.”’ 

Peculiarly enough I have never been able to find larve of 
smaller size than 15 min. Probably the female deposits her 
eggs in the interior of big hollow decaying logs and the young 
larve remain in their birth place until they have cast the skin 
several times. 

The larve grow very slowly, as many of them kept by me in 


4 captivity have remained unchanged and cast no skins during 


more than six months. In all probability the larva requires 
several years to become full grown. 


It is equally strange that one never finds the adult females 
in nature. Although having for years hunted through the 
jungles in search of other invertebrates, both myself and my 
trained collectors, and having turned every stone and split up 
thousands of pieces of decaying wood or heavy logs I have never 
been able to find a single fully developed female, in spite of the 
fact that full grown larve were abundantly common there- 
abouts. Where she undergoes her last ecdysis still remains a 
mystery. As the larve are very feeble, helpless creatures they 
can neither live a subterranean life by digging themselves down 
into the ground nor by boring themselves into the wood. It 
is, however, possible that the female manages to reach the interior 
hollow parts of a big heavy log, which is comparatively sound 
and where entomologists do not gain access. 
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The following types of “trilobite-larve’”’ are known to me 
from Borneo: 


No. 1. (Plate III fig. 1) 


Q: Larva: A very large remarkable form, shining black 
with a row of four bright sealing-wax red tubercles at the hind 
margin of the thoracic segments and two rows of median sealing 
wax red tubercles on the hind margin of the first eight abdominal 
segments. Also the margins of the thoracic segments of the ab- 
dominal segments are of the same bright color. The anterior 
prothoracic margins show two small tubercles or processes just 
behind the head; the prothorax is of a triangular shape, with 
rounded, obtuse hind angles, the sides of the meso- and meta- 
thorax are more parallel; all three segments are distinctly punc- 
tured and with a slight median, smoother elevation. 

Measurements: Greatest length 92 mm., greatest width 20 
mm. 
Locality: Mt. Murad, N. Sarawak. 

Altitude 4000-7000 feet. 
Adult 9: In everything similar to the above described 
larva, but with a sexual opening, surrounded by genital valves 
on the eighth sternite. Color yellowish-white. Size slightly 
smaller than the larva. co unknown! 


No. 2. (Plate III fig. 2) 


9: larva: Duliticola paradoxa sp. nov. vide description above. 
Adult 2: vide description above. 


No. 3. (Plate III fig. 3) 


Cinnamon colored, with two black shining tubercles on the 
thoracic and the first eight abdominal segments; the abdominal 
lateral processes dark colored. Prothorax more rounded behind 
than in larva No. 1 and the hind angles smaller, metathorax 
with more protruding hind angles. 


Closely related to No. 1 and probably belonging to the 
same genus. 
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Measurements: Greatest length 80 min. 

Greatest width 18 min. 
Locality: Mt. Murad, N. Sarawak. Altitude 6500 feet. 
Adult 2 and o& unknown! 


No. 4. (Plate III Fig. 4). 


Resembling No. 3; cinnamon colored like it, but the post- 
erior prothoracic angles more rounded and the meso- and meta- 
thorax differently shaped, the rows of tubercles not so pro- 
nounced and between. them a dark colored fascia. Otherwise 
like No. 3 and probably a species of the same genus. 


t 
» 
Y 


Measurements: Greatest length 45 min. (if full grown?) 
Greatest width 16 min. 

Locality: Mt. Dulit, N. Sarawak. 
Altitude 3500-4000 feet. 

Adult @ and @ unknown! 


No. 5. (Plate III Fig. 5). 


The ordinary common type from the lowland frequently 
mentioned and figured by various authors. 

Body strongly depressed, thin as a leaf, light brown, thoracic 
segments strongly dilated, with a streak-like mark on each side. 

Measurements: Greatest length 40 min. 

Greatest width 25 min. 

Locality: Kuching and surroundings, Ramboengan, Lundu, 
South Sarawak. Especially common during the rainy season 
(Nov.-March). 

Adult 2 and o& unknown! 

Represents another distinct genus! 


No. 6. (Plate III Fig. 6). 


The type figured and briefly described by Westwood. Of 
much more elongate and parallel-sided type than the previous 
ones. 

Measurements: Greatest length 50-55 min. 

Greatest width 13 min. 
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Distribution: Kuching, Lundu, and some other lowland 
localities, South Sawawak. 

Larva of very similar or identical type occurs also in the 
Malay Penninsular and Sumatra. 

Represents a distinct genus! 

9 Adult: In everything similar to the 2 larva and like it 
colored dark brown although a diffuse casting of the pupal 
skin seems to take place. 

Q :-Unknown! 

The above mentioned larve represent, to judge from their 
external appearance, the following genera: © 


I. A probably unknown genus with No. 1, No. 3 and No. 
4asspecies. (All mountain-forms!)—Borneo. 
II. A new genus related to Dihammatus and described 


above as Duliticola. The larva of the only known species rep- 


resents a type of its own quite unlike the other ones.—Borneo. 
III. A genus of its own and on account of the abundance 
of the larva probably of an already described genus, but which? 
—Borneo. 
IV. A genus of its own, but not so far known. Quite a 
distinct type.—Malay Peninsula. 


“TRILOBITE-LARVE”’ From OTHER Parts Or TuHE 
ORIENTAL REGION. 


From time to time there have been “trilobite larve’’ spe- 
cifically described and figured from Java, Sumatra, Malay 
Peninsula, Cambodia, Cochin, Burma, Ceylon, the Philippines, 
etc. How many species and genera they really represent it is 
impossible to state with our present scanty knowledge. 

I have personally seen only the larva No. 7 of Plate III 
which was sent me from the Kuala Lumpur Museum and which 
comes from the Malay Peninsula. It is somewhat similar to 
larva No. 5 from Sarawak, but has more strongly and differently 
developed tubercles on the thoracic segments, and is surely 
specifically, if not also generically distinct from the Bornean 
one. Its body is not so flattened and its size larger (45 mm.). 

Of the Philippine larve I have seen a collection belonging 
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_ to the Bureau of Science, Manila, and think that there are at 
least three different fairly closely related types or species rep- 
resented. They all come from the island of Mindanao. The 
only hope of solving the identity of the species would be to send 
a trained entomologist to the island with strict orders not to 
_ return before he has endeavored to breed them out. 


GENERAL Discussion or THE DEVELOPMENT OF LAMPYRID&, 
Dritip#, TELEPHORIDZ AND LyciIp&m. 


Of these four families, forming the group of the Malacoderms 
(s. str.) the Lampyrids show a marked tendency to develop 
larviform females, the retrograde development being confined 
chiefly to the elytra and the wings. All degrees of reduction 
seem to be represented, from females exactly like the males with 
fully developed elytra and wings down to entirely apterous 
larviform females. 

It is of interest to note that a reduction also seems to take 
place in some of the males. But all males have wings except in 
the genus Phosphenus, where the elytra are reduced to small 
rudimentary lobes, the wings entirely absent. 

All Lampyrid-females pass through a normal pupal stage 
and the imagines are characterized by possessing well developed 
antennz, compound eyes, two claws, etc. No traces of hyper- 
metamorphosis can be found. 

In the family Drilide conditions are practically the same, 
though slightly more complicated. The larva in its first stage is 
quite different from the so called ‘inactive form’ or second 
stage, which is more like the pupa and therefore has been termed 
““pseudopupa.” 

According to Grawshay (Trans. Ent. Soc. Lond. 1903., pp. 
39-51.) “the winter form into which the undeveloped larva 
changes about the middle of September, or often earlier, as 
stated, is incapable of feeding or of more than a heavy grub-like 
motion, when disturbed. In general outlines it much resembles 
the ordinary form of larva but it rather perhaps deserves the 
term “false pupa.’ The sete are absent, the body being almost 
entirely soft, of whitish color and except on the last three or 
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four segments, almost hairless. The head is small and pale 
with the mouth parts rudimentary and the antenne very short, 
modified. The legs are soft and short with the claws absent and 
replaced by a small prominence. The processes of the body are 
much smaller and less distinct, with only a few white hairs, 
until the last three or four segments where they become rather 
thickly hairy, but with the hairs shorter than in the larva. The 
terminal processes are likewise shorter but with the spines long 
(Plate III. Fig. 2a). This skin is cast about the middle of May 
and the larva then reappears from the shell in its ordinary form 
continuing its life as before, until it is full fed in the second or 
probably in most cases the third summer. When full fed it 
changes into a second inactive winter-form which more nearly 
approaches the pupa and which like the other, may be aroused 
early or late in the year. Though this is very similar to the 
* previous one, it differs from it especially in the much more 
stumpy form of the antennze and of the processes of the last 
three or four segments.”’ 

Another author, Riischkamp, (Biol. Centralbl., 1920, page 
376-389) corroborates Grawshay’s above quoted statements 
about the life history of Drilus flavescens and gives the interesting 
information that he has been able to shorten or prolong the 
different stages by changing the degree of humidity and food. 
Such change of a larva from an active to an inactive stage could 
be brought about after only thirteen days. The larva seems to 
have the ability of adapting itself to the prevailing circumstances 
by changing over from the active to the inactive stage, whenever 
necessary or “necessitate coacta,”’ an extraordinary thing showing 
how plastic in their habits certain members of the large and 
undoubtedly primitive group of malacoderms are. 

The pupa of the male Drilid is a normal beetle pupa. The 
female pupa resembles very closely the last inactive form of 
lava. Thus a tendency to reduce and simplify the originally 
normal pupal stage is clearly distinguishable. 

The females of the few Drilids, the life history of which is 
known are even more larviform in their general appearance 
than are the Lampyrid females. A distinct resting period is 
undergone and the female is in all essential characters an imago, 
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possessing many-jointed (10-11) antenne, compound eyes and 
two claws, but lacking all traces of elytra and wings and therefore 


_ extremely larviform. 


It is in this connection of interest to note that in the female 
also a reduction of the antenne is noticeable. These show only 
ten joints, the apical one being reduced to a small appendage 
only, reminding of the small accessory appendage often found 
in the larval antenne. 

In some cases even a further reduction seems to take place. 
According to Grawshay “the antennz of the female are normally 
composed of 10 joints (omitting the supplement) but the ninth 
joint is often imperfectly formed being sometimes confounded 
with the preceding one so as to be scarcely visible, and some- 
times entirely absent.’”’ This deformity may even appear in 
different degrees in the two antenne of the same insect.. The 
Drilids therefore show a much greater degree of retrograde 
development than the Lampyrids. 

The extensive group of the Telephorids shows as a rule quite 
normal conditions. Both sexes are equally well developed and 
typically predaceous, in this latter respect agreeing with the 
larve of the two previously mentioned groups. A strikingly 
exceptional type, however, is the remarkable American group 
Phengodini, where the sexes differ greatly from each other. 

Thanks to Haase’s excellent paper (Zur Kenntnis von 
Phengodes, Deutch. Entom. Zeits. 1888) we know that the Phen- 
godes female has developed in a retrograde direction to an ex- 
tremely larva-like creature. The male on the other hand is an 
elaborately developed beetle with highly specialized antenne. 
According to Haase and Riley the female differs from the larva 
only by having “more feeble mandibles and tarsi’? than the 
larva. It passes, however, a distinct pupal stage as is also cor- 
roborated by Mr. H.S. Barber in a letter to me. 

In Sharp’s “Insects” of the ‘Cambridge Natural History” 
the following startling statement about Phengodes is found: 

“There is no reason to doubt that Haase was correct In 
treating the insects we figure as a perfect insect; he is, indeed 
corroborated by Riley. The distinctions between the larva and 
female imago are that the latter has two claws on the feet instead 
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of one, a greater number of joints in the antenne and less im- 
perfect eyes.” 

The source of this error of Sharp’s is difficult to find. As 
stated previously no such distinctions do exist as already pointed 


out by Haase and Riley and furthermore corroborated by Mr. | 


Barber in a letter to me of recent date. 

Through the kindness of Mr. Nathan Banks I have had the 
opportunity of examining two larve and a female of Phengodes. 
There can be no doubt about the error of Sharp’s statement. 
No such differences as pointed out by him exist. But on the 
other hand the differences between the female and the larva 
seems to be great. Whereas the fully grown larva is a pale- 
looking soft-bodied creature with a comparatively small head, 
the adult female in general appearance more suggestive of an 
Elaterid-larva, shows strongly chitinized, dark brown tergites 
with large, yellow, more or less square patches indicating the 
site of the luminous spots. The head in general and the man- 
dibles are much more strongly developed, as well as the legs. 
In many ways the female really conveys the impression of an 
imago. When preparing for pupation the Phengodes larva 
burrows itself down in the ground and rests for a period of several 
weeks. 

Like the Lampyrid Drilid and Telephorid larva the Phen- 
godes-larva is carnivorous, and according to observations feeds 
upon myriopoda of the family Julide, which are often sub- 
terranean in their habits. 

The specialization via retrograde development in the Phen- 
godes female is thus carried to an extreme, the female being 
more vermiform than in the three previously mentioned groups, 
but still showing certain distinctions from the larva and still 
undergoing a pupal stage. 

Finally, in the fourth group, the Lycide, both males and 
females are normally developed beetle imagines. Their larvee so 
far as known, are Lampyrid-like, carnivorous and in some cases 
at least gregarious. 

The only genus showing a tendency to develop reduced 
females seems to be Homalisus, the systematic position of which, 
however, does not seem to be definitely settled. Thus according 
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to Fowler (The Coleoptera of the British Islands, p. 126) “the 


synthetic genus Homalisus ought perhaps to be removed from 


the family (Lycidz) and regarded as is done by some authors as 


a separate family in itself.” 
In his splendid work, ‘“‘Fauna germanica” Reitter keeps the 


“position of the genus Homalisus in the Lycide and adds with 


reference to H. frontes bellaquei Geoffr: ‘‘Das sehr seltene 9 hat 
nur ganz kurze klaffende Fliigeldecken und die Tergiten liegen 
frei.” 

I have not been able to find any more recent references to 
the germs Homalisus. But in all other respects the female is a 
normally developed beetle. 


LARVA? 


NEOTEINIC 
LARVIFORM 
FEMALE 


Fig. 2. Diagram illustrating the types of metamorphosis in the Lycide. 


As a very striking example of retrograde development 
among the Lycid females we must now add the females of the 
Bornean “‘trilobite-larve’”’. All the three vermiform females I 
have been successful in breeding (Duliticola paradoxa and the 
females marked as No. 1 and No. 6 (Plate {{I) show no dif- 
ferences whatsoever from the larvae except in color and in 
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possessing sexual organs, ovaries, duct and aperture; and pass *) 
through no marked pupal state. The full grown larva simply 
rolls up openly for some days as does the larva when casting its 
skin, sheds the larval skin and turns into an adult female with 
the same head, simple eyes and one clawed tarsi as the larva. 
The two females bred without any complications (which as 
stated before happened to No. 1) behaved in exactly the same 
way, kept still for some days and started to deposit eggs and to 
expose the sexual opening by turning upwards the tip of the 
abdomen and secreting from the sexual aperture a drop of clear 
liquid. : 

The small group of Lycids which has developed in this 
queer direction, of which the larvee up to now have been known 
as “trilobite-larve” is confined to the Oriental region. They 
belong undoubtedly to several genera and represent the most 
degraded forms known among the non-parasitic beetles. Judging 
from the abundance of the larve in the field, their peculiar 
regressive development seems to be a successful specialization. 
They differ also from normal Lycids by being non-carnivorous, 
with their mouthparts very much reduced, enabling them only 
to suck the juice of decaying wood. Their larve are further 
more non-gregarious and typical jungle insects, whereas most 
Lycids are gregarious and love sunny open places. 

The group apparently reaches its maximum of size and 
variety in Borneo. Up to now six distinct forms are known 
from there, but future investigations will undoubtedly show 
that the “trilobite-larve’’ are richly represented in the central 
mountain chains of Borneo, a region which, however, still falls 
outside the beaten track. 

It has long been established that the Malacoderms have to 
be placed among the more primitive forms of beetles. This 
explains partly why the members of this group which is in many 
ways undifferentiated display great plasticity in various direc- 
tions. In all four families we find steps towards higher special- 
ization mostly in retrograde direction, this applying chiefly to 
the females. In the Drilids a kind of hypermetamorphosis is 


found. Some of the Lampyrids show prothetely (vide Williams, 
Psyche, Vol. XXI. No. 4, pp. 126-129). 
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The most degraded forms are undoubtedly the females of 
the “trilobite-larve’”’ which have reduced the metamorphosis to 
_ an absolute minimum and are practically larve with full pos- 
- sibility of propagation. 
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EXPLANATION OF PLATES. 
Plate III 


1. ‘Trilobite larva’ No. 1, Borneo. 

2. Larva of female of Duliticola paradoxa gen..nov. and sp. nov. 
2a. Adult female of Duliticola paradoxa gen, nov. and sp. nov. 
2b. Ventral view of same. 

3. “Trilobite larva” No. 3, Borneo. 

4. ‘Trilobite larva’’ No. 4, Borneo. 

5. ‘Trilobite larva’ No. 5, Borneo. 

6. ‘Trilobite larva’ No. 6, Borneo. 

7. “Trilobite larva’ No. 7, Malay Peninsula. 


Plate IV 


Above: Male and female of Duliticola paradoxa gen. nov. and sp nov. im 
copula capita (Twice natural size). 


Below: Female of another species with eggs which she has deposited 
(natural size). 
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NOTES ON NEOTROPICAL ONYCOPHORA! 


By CHARLES T. BRUEs. 


identification several lots of Onycophora collected in Panama, 
Colombia, British Guiana and the West Indies. These have 
come from several sources; from the University of Michigan 
Museum collected by F. M. Gaige, from the U. 8. National 
Museum collected by W. M. Mann and T. E. Snyder, and one 
from the American Museum of Natural History collected by 
F. E. Lutz. Other examples were obtained by W. M. Wheeler, 

T. Barbour and J. B. Shropshire. 
This material adds considerably to our knowledge of the 


eB: 
a During the course of the past year I have received for 


_ distribution of the group in the American tropics and it contains 
one well marked variety from Panama which has not hitherto 


been described. 


Oroperipatus corradoi Camerano 


Boll. Mus. Zool. Anat. Torino, vol. 13, No. 316, p. 2 (1898). 
Bouvier, Monog. Onycophores, Ann. Sci. Nat. (9), vol. 2, p. 120 


_ (1905). 


There are two females in the collection of the Museum of 
Comparative Zoology, obtained by Dr. Thomas Barbour in the 
Canal Zone, Panama. The species was known by Bouvier from 
Ecuador where it ranges from the sea-coast into the high moun- 
tains at Quito, and has since been reported by Clark from Ancon, 
Canal Zone, Panama. 

The present specimens seem to be referable to O. corradoi 
although as Bouvier has already indicated this species is very 
similar to O. eisent Wheeler described from Tepic, Mexico and 
since reported from Rio Purus in the Amazon basin in Brazil. 
He even suspected that intermediate forms might be found in 
the intervening territory from Mexico to Ecuador. These 
examples fall much closer to corradoi as the nephridial tubercles 
of the fourth and fifth pairs of legs are completely fused with the 
larger portion of the third creeping pad and the smaller part of 


1Contributions from the Entomological Labratory of the Bussey Inst1- 
tution, Harvard University, No. 250. 
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the pad is distinctly larger than the tubercle. The width of the 
creeping pads is used by Bouvier as a diagnostic character for 
the separation of the two species but the form of these in the 
present specimens do not appear to indicate a clear relationship 
in either direction. Both females measure about 60 mm. in 
length in a fully expanded condition and have 28 pairs of legs, a 
typical number for either species. 


Peripatus (Macroperipatus) geayi Bouvier. 


R. Acad. Sci. Paris, vol. 128, p. 1345 (1900) 
Bouvier, Monog, Onycophores, Ann. Sci. Nat. (9), vol. 2, p. 200 

(1965) >". 

Clark, Smithsonian Misc. Coll., vol. 60, No. 17, p. 2 (1913). 

Two large females from the Santa Marta Mountains, 
Colombia, June 6 and 22, 1920 (F. M. Gaige.) 

Both measure fully 60 mm. in length and have 31 pairs of 
legs. They agree well with Bouvier’s description of the single 
type from French Guiana in all details, except in color. The 
type was evidently completely decolored as the present specimens 
show distinct indications of a series of lozenge-shaped markings 
along each side of the median line and a very distinct interrupted 
dorsal transverse pale band behind the head almost exactly 
similar to the band of P. torquatus. Possibly this collar may 
indicate a color variety as it is described by Clark (1913) as 
present in a specimen from La Chorrera, Panama which 
examined and referred to this species. The head and antenne 
are extremely dark in the present examples and the band so 
much lighter than the body behind it that one would not expect 
it to disappear entirely even in specimens so completely decolored 
that the lozenge-shaped markings are practically faded out. 
Nevertheless, Bouvier makes no mention of such a band and 
speaks of the antenne as darker than the head, which suggests 
strongly that the western form may be distinguishable on this 
color character. On the other hand there is with one of the 
Colombian examples, a very poorly preserved specimen quite 
possibly of this species which shows no indication of any pale 
band; it appears also to be a female. 
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Another very large female with 31 pairs of legs from the 
Cincinnata Coffee Plantation near Santa Marta, Colombia col- 
_ lected by Dr. Wm. M. Mann may be referable to this species. 
It measures fully 90 mm. in length, with dark beaded median 
dorsal line and clearly marked lateral broad dark wavy band, 
dark head and antenne and narrowly interrupted pale collar. 
The integumentary papille are not separated by clearly marked 
grooves as in the other examples although these show in some 
places. 

Four other specimens (three collected by F. M. Gaige and 
one by W. M. Mann) are by no means typical in the arrangement 
of the integumentary papillae, but they show the characteristic 
pale collar and as they are also from the Santa Marta Moun- 
tains, Colombia are probably referable to this species. The 
papille are very indistinctly or not at all separated by transverse 
grooves and the integumentary folds thus resemble those of P. 
(Epiperipatus) edwardsi and related forms. Most of these spe- 
cimens are strongly contracted which probably accounts to some 
extent for their different appearance and a larger series of well 
expanded examples will be necessary to determine to what 
extent the character separating Macroperipatus and Epiperi- 
patus may be relied upon in the classification of the species 
referred to these two groups. 


Peripatus juliformis Guilding, var danicus Bouvier. 


This form was based on a male and female from the Island 
of St. Thomas which Bouvier regarded as a variety of P. julzfor- 
mis. Later Clark (Smithsonian Misc. Coll., vol. 60, No. 17, p.4) 
has elevated this to specific rank, apparently for geographic 
reasons. 

In the present material there is a female from St. Croix, 
Virgin Islands collected by Dr. F. E. Lutz, bearing the label 
“Under rotten log, March 2, 1925.” It is now in the collection 
of the American Museum of Natural History. It agrees well 
with Bouvier’s description except that there are 32 instead of 
33 pairs of legs, a common number for Jamaican examples of 
the typical juliformis. The body color is very dark, a rich 
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brownish purple with the papilla much lighter, due probably 
to the decolorizing effect of the alcohol used for preservation. 

The distribution of P. juliformis and P. dominice and their 
varieties overlap in this region as the former extends eastward 
from Jamaica through St. Croix to St. Thomas while the latter — 
extends westward from Dominica through Antigua to Porto 
Rico and to Haiti. So far as I know this is the first specimen of 
Peripatus to be taken on St. Croix. 


Peripatus (Epiperipatus) brasiliensis Bouvier. 


C. R. Acad. Sci. Paris. vol. 129, p. 1031 (1899) 
Bouvier, Monog. Onycophores, Ann. Sci. Nat. (9), vol. 2, p. 

269 (1905) 

The types and nearly all of the material of this species seen 
by Bouvier were from Santarem in the lower Amazon area of 
Brazil, but he -referred a single specimen from Panama to this 
species with some doubt. Since then the species has been re- 
ported from Merida in the interior of western Venezuela. 

Recently a number of specimens have come into my hands 
as the result of collecting by several naturalists at and near the 
Barro Colorado laboratory in the Canal Zone. A prolonged and 
careful examination of these has led me to the conclusion that 
they may be more or less clearly distinguished from the Ama- 
zonian representatives of P. brasiliensis. Unfortunately no 
examples of the latter are available for comparison, and it has 
been necessary to rely upon Bouvier’s extended description of 
the latter for comparison. As will be shown later, the Pana- 
manian form seems to approach P. imthurmi in some respects 
although it could not possibly be referred to this common Col- 
ombian species. Certainly it cannot be regarded as a distinct 
species, but as it seems to represent a well marked geographical 
race common in a district far removed from the type locality of 
P. brasiliensis it may be best known by a distinctive name. 


Peripatus (Epiperipatus) brasiliensis Bouvier, var vagans, 
var. nov. . 


2. Length when well extended 65 mm. and probably con- 
siderably more to judge from one large contracted specimen. 
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j Tegumentary folds complete on the anterior and middle part of 


- the body, except that there may be very rarely an incomplete 


4 fold which bears no relation to the insertion of the legs; posterior 
' third or quarter of body with an incomplete fold more or less 
regularly on the flank about halfway between each leg and the 


- median line. Anteriorly there is commonly a fusion of two 


_ ridges above the leg but in such cases one of the adjacent ridges 
bifureates downwards at this point and the number of ridges is 
not decreased. The primary papille vary markedly in size, 
frequently but not always there is one or there may be two 
_ smaller ones between two adjacent large ones. The accessory 
_ papillze are quite numerous, more so in larger specimens and 
they frequently ascend well on to the ridges often in a pair (one 
anterior and one posterior) between two primary papille. On 
very large specimens there are occasional groups of three or even 
four accessory papille in groups between adjacent primary ones 
in addition to a scattering of accessory ones along the edges of 
the fold. In the largest specimens the primary papille are of 
nearly equal size. Nephridial tubercle on fourth and fifth legs 
lying in a distinct but not deep emargination of the third creeping 


pad, the fourth pad usually but little shorter than the third, 


but much narrower and deeply emarginate next to the tubercle 
which, however, does not divide the pad. The number of legs 
varies from 33 to 30 pairs, 32 in the type and 382, 32, 33, 33, 30 
and 30 in the paratypes. 

&. The male measures 25-50 mm. in length, with 29 pairs 
of legs. It is essentially similar to the female although one is 
evidently not fully grown as the form and arrangement of the 
papillee resemble those of the smaller females. The larger spe- 
cimen shows three small primary papille between the larger ones. 

There are in all eight specimens as follows: Barro Colorado 
Island, Canal Zone, Feb. 6, 1924 (T. E. Snyder) (type); Barro 
Colorado Island, Canal Zone, Feb. 26, 1924 (T. E. Snyder); 
Rio Tapia, Panama, Feb. 7, 1924 (T. E. Snyder); two from Las 
Cascadas, Canal Zone, Feb. 12, 1924 (T. E. Snyder); two from 
Fort Sherman, Canal Zone, February 1924 (J. B. Shropshire) ; 
Rio Chinilla, Canal Zone, Feb. 22, 1924 (T. E. Snyder); Barro 
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Colorado Island, Canal Zone, Feb. 22, 1924 (W. M. Wheeler). 
The last two are males. 

The variety vagans may be distinguished from the typical 
P. brasiliensis first by the tendency for pairs of the transverse 


integumentary folds to fuse above the base of the legs on the — 


posterior part of the body, a condition that has not been found 
in the typical form where the rare cases of fusion or incomplete 
folds are irrespective of the bodily segmentation. It differs also 
in the much greater development of the accessory papille which 
approach the condition found in P. imthurmi. The latter form 
has however, incomplete folds regularly on each segment. 


Epiperipatus (Peripatus) inthurmi Sclater. 


Quart. Journ. Micros. Soc., vol. 28, p. 343 (1888) 
Bouvier, Monog. Onycophores, Ann. Sci. Nat. Zool., (9) vol. 

2; p. 275 (1905) 

One female from the Cincinnati Coffee Plantation, Santa 
Marta Mts. Colombia (F. M. Gaige). 

Six females from Dunoon, British Guiana (F. M. Gaige, 
obtained by the Walker Expedition in 1914. These range in 
size from 25-65 mm. in length; five have 31 pairs of legs and one 
29 pairs. 


Peripatus (Epiperipatus) edwardsii Blanchard 


Ann. Sci. Nat. Zool. (3) vol. 8, p. 140 (1847) 
Bouvier, Monog. Onycophores, Ann. Sci. Nat. Zool. (9) vol. 2, 
p. 301 (1905). 
One large and one very small female from the Santa Marta 
Mountains, Colombia (F. M. Gaige). 


Peripatus (Epiperipatus) isthmicola Bouvier. 


Monog. Onycophores, Ann. Sci. Nat. (9) vol. 2, p. 329 (1905). 
Clark. Smithsonian Mise. Coll., vol. 65, No. 1, p. 24 (1915). 

This form was regarded as a variety of P. nicaraguensis 
Bouvier by Bouvier, but has since been listed as a distinct 
species by Clark (loc. cit.) 


: 


~ 1925] Notes on Neotropical Onycophora 165 


Four females collected by Dr. Wm. M. Mann at Colum- 
_biana Farm, Santa Clara, Costa Rica and a male sent later col- 


lected by Mr. P. Siggas at the same place. 


These specimens agree well with Bouvier’s description 


_ based upon five specimens obtained at three localities in Costa 


Rica. The females have 30, 30, 29 and 29 pairs of legs res- 
pectively and the male 27. All are of large size and well ex- 
panded, the females ranging from 65-73 mm. in length and the 
male is considerably smaller (48 mm.). The inner lamella of 
the mandible bears only one accessory tooth or may show the 
trace of a second very small one. In Bouvier’s material most of 


_the specimens showed a well developed accessory tooth but 


there seems to be no constant difference. The creeping pads on 
all the legs are rather narrow and the fourth is very small. On 
the fourth and fifth pairs of legs the fourth pad is always very 


_ much reduced and pushed to one side by the nephridial tubercle. 


Sometimes it is band-shaped, again rounded and no larger than 
the tubercle, and again has practically disappeared. 
Peripatus (Epiperipatus) biolleyi Bouvier, var.betheli 
Cockerell. 
Proc. Biol. Soc. Washington, vol. 26, p. 87 (1913. 

This species was described from a single female from the 
Atlantic seaboard of Guatemala at Puerto Barrios. Five spe- 
cimens were obtained by Dr. Wm. M. Mann at San Juan Pueblo, 
Honduras and have been sent for study from the U. 8. National 
Museum. 

There are three females, each with 30 pairs of legs; they 
are in various stages of contraction and measure from 38-55 
mm. in length. Two males are much smaller, 22-25 mm. and 
bear each 25 pairs of legs. All are considerably bleached by the 
alcohol in which they are preserved and in none are there any 
traces of a color pattern. The darkest specimen is distinctly 
brown and thus similar to the “dark wood brown” of the type 
as described by Cockerell. In the arrangement of the inte- 
gumentary papille, nephridial tubercles, creeping pads and 
mandibular teeth all agree closely with Cockerell’s description, 
except that in two specimens there are only eight minute teeth 
on the inner blade of the mandible. 
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GUESTS OF ECITON HAMATUM (FAB.) COLLECTED ‘ 
BY PROFESSOR W. M. WHEELER. 


By W. M. Mann, 


Entomologist, Taxonomic Investigations, U. 8S. Bureau of En- ‘ 
tomology, Washington, D. C. 


Through the kindness of Dr. Wheeler I have been able to — 
examine the inquilines which he collected when he discovered a 
cluster of the army ant, Eciton hamatum, on Barro Colorado | 
Island, Panama. A description by Dr. Wheeler of the cluster 
and of the hitherto unknown female is now in press. 

There were among the ants a number of beetles, one Sta- 
phylinus (sens. lat.) sp., two species of Erchomus and an En- 
domychid, Rhymbus sp., which were probably merely resting 
among the branches that held the cluster, as well as the new 
forms described herein which were evidently true guests. 

Though Eciton hamatum is one of the commonest of the 
army ants, this is, as far as I know, the first record of a cluster 
being examined. The actual files of hamatwm, numbers of which 
I have watched, contain few guests compared with the files of 
of the equally common E. burchelli, and it is curious that the 
genus Ecitophya, so common with the latter, is very rare with 
hamatum. 

I have included the description of a new species of Tylois 
from Guatemala, long in the National collection. 


The holotypes of the new species are in the National Mu- 
seum. 


STAPHYLINID&. 
Xenocephalus panamensis, sp. nov. 


Length 7.5 mm. 

Very near X. clypeatus Wasm. 

Castaneous, shining; microscopic pubescence lacking on 
pronotum, finest and very sparse on elytra, more abundant on 
abdomen, ventral surface, and legs; first ventral sclerite of ab- 
domen with coarse, elongate foveolate punctures and semi- 
recumbent short sete; second with a row of separated setigerous 
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; punctures near posterior border and third segment with a much 
_ sparser row; legs with long and fine hairs mixed at apices of 
- tibiee with setz; coxe and femora distinctly and regularly punc- 
tate. 5 
Head, seen from beneath, about as long as broad, vertex 
moderately convex, front strongly convex, subcarinate at 
middle; clypeus submembrancous at anterior border, the border 
_ broadly arcuate. Labrum transverse, broadest in front, convex, 
_ anterior border broadly and feebly concave. Antennze com- 
pressed, basal joint longer than the following two, second joint 
longer than broad and longer than the third, joints three to ten 
_ transverse, terminal ovate, narrow at tip, shorter than two 
preceding joints together. Pronotum transverse, behind as 
_ broad as base of elytra, sides arcuately narrowed to front border, 
which is shallowly and rather narrowly concave at middle; 
surface convex. Elytra convex, sides very feebly arcuate in 
front, more strongly behind middle, posterior corners only 
slightly projecting, subangulate, border concave at sides, then 
nearly straight. First three abdominal segments with spinose 
processes at sides, apex with four teeth visible from above, the 
- two at middle conspicuously larger than the others and rounded 
at tip. 

Type locality—Barro Colorado, Canal Zone, Panama. 

August 1, 1924, W. M. Wheeler. 

Host.—Eciton hamatum (Fab.) 

Described from two specimens. 

This is close to X. clypeatus Wasm., which lives with the 
same species of Eciton in Santa Catherina, Brazil, but differs 
from Wasmann’s description and figures of that species in having 
the front of head narrower, the clypeus less emarginate at border, 
the labrum broader and not narrowed apically, the antennal 
joints broader and the sides of elytra less convex in outline. 


Leptonia (s. 1.) hospes sp. nov. 


Length 1.75 to 2 mm. 

Form elongate, moderately shining, except posterior half 
of abdomen, which is strongly shining above; head, thorax, and 
elytra coriaceous, abdomen microscopically punctate. Head, 
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prothorax, elytra, mesosternum, apical four abdominal segments 
and antennal joints except the three basal and the terminal, 
dark fuscous, remainder ferrugineous. Head, thorax, and elytra 
very finely, and ventral surface more noticeably, pubescent; 
stiff erect hairs sparse on margins of head and more abundant 
on body; fine and silky recumbent hairs in thin rows at margins 
of abdominal segments above. 


Head, excluding labrum, about as broad as long, vertex 
moderately convex, occipital border and sides behind eyes broad- 
ly rounded. Clypeus truncate anteriorly. Labrum transverse, 
broadly emarginate in front. Eyes longer than their distance 
to occipital border. Antenne extending a little beyond posterior 
border of pronotum; basal joint as long as the second and third 
together, second joint two-thirds as long as the third; joints 

four to ten transverse, the last two very strongly so, terminal 
' joint conical and longer than the preceding two together. Pro- 
notum broader than long, broadest in front of middle, with 
feebly arcuate sides and posterior border, nearly straight an- 
terior border and rounded anterior and posterior angles; sur- 
face evenly convex. Elytra at base a little broader than pro- 
notum and at suture about as long as middle of pronotum; 
sides and posterior border nearly straight, posterior corners 
subangulate. Abdomen about as broad as elytra, sides nearly 
parallel to near tip. All joints of subequal length except the 
terminal of each tarsus. 


Type locality—Barro Colorado, Canal Zone, Panama. 
August 1, 1924, W. M. Wheeler. 
Host.—Eciton hamatum (Fab.) 


Described from a small series taken with the host ant. 


This species has the middle coxe rather widely separated 
and the mesosternal lobe short and broad; the first four joints 
of the posterior tarsi are subequal, the first scarcely longer than 
the second and the fifth twice as long as the fourth, for which 
reasons I am placing it in Leptonia. JL. picta Sharp, also known 
from Panama, is much larger with more elongate thorax and 
elytra and is quite differently colored. 
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Zyras (sens. lat.) ecitonis sp. nov. 


Length 5 mm. 


Head, pronotum, antenne, except first two joints, abdomen 
except margins of dorsal and lateral sclerites, black; remainder 
of body dark red-brown, legs yellow. Moderately shining. 


Head with a few distinct punctures in occipital region, about 
as long as broad, arcuate behind eyes and nearly straight at oc- 
cipital border, at middle with a carina that commences very 
indistinctly on the vertex and becomes stronger anteriorly, 
especially on the clypeus. Clypeus nearly straight at anterior 
border. Labrum five times as broad as long. Eyes very large 
and convex, more than twice as long as their distance to occipital 
border. Antennz stout, basal joint longer than second and third 
joints together, joints four to ten transverse, terminal connate, 
longer than the two preceding joints together. 

Pronotum a little broader than long with moderately abun- 
dant, scattered, large and shallow punctures, each bearing a 
semi-recumbent hair; scattered on the disc are a few longer 
erect stiff hairs and the lateral margins bear a series of five long 
ones; anterior and posterior borders arcuate, anterior corners 
and front portion of sides broadly rounded, sides behind straight 
and convergent, posterior corners subangulate; border through- 
out with a distinct though fine marginal line, most conspicuous 
on posterior border. Scutellum rugosely punctate. LElytra 
broader than long, shorter than pronotum, humeri subgibbous, 
sides feebly arcuate, posterior corners rounded, border nearly 
straight; surface regularly, abundantly punctate, the punctures 
distinct, though very much finer than on pronotum, each bearing 
a fine, silky, semirecumbent yellowish hair, mixed, especially 
toward the sides, with very sparse, erect black hairs. Abdomen 
at base slightly narrower than elytra, sides feebly arcuate, seg- 
ments two, three, and four subequal in length; dorsal surface 
glabrous, except for a pair of widely separated setigerous punc- 
tures at middle of third and fourth sclerites, two pairs of punc- 
tures on apical third of the fifth; apical margins with very 
sparse, black hairs. Apex and ventral surface, as well as meso- 
and metathorax thinly pubescent. 
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Type locality.—Barro Colorado, Canal Zone, Panama. 
August 1, 1925, W. M. Wheeler. 

Host.—Eciton hamatum (Fab.) 

Described from a single specimen. 

In habitus, in the structure of the trophi, antennz, and in 
the tarsal formula this species belongs in the genus Zyras, but 
cannot be assigned to any of the indefinite subgenera. It is 
related to mimulus Sharp, but is much longer and differently 
colored and the thorax is relatively longer. 

In form and sculpture Z. ecitonis somewhat resembles 
species of Tetradonia, but the latter has the outer lobe of the 
maxille short (in Z. ecitonis they are longer than the inner lobe) 
and very much longer antenne. 


HISTERID® 
Synodites bifurcatus sp. nov. 


Length 2 mm. 

Broadly oval, convex above; dark brownish red, legs lighter, 
pronotum darker; shining. 

Hairs fine and short, suberect, rather strongly bent and 
bifurcate for nearly half their length (those on legs straighter, 
simple, and more recumbent), abundant on pronotum and 
pleure, sparser on ventral surface, arranged in rows on elytra. 

Head at sides with strong rounded shining margins which 
become obsolete anteriorly, vertex and front very shallowly con- 
cave, with coarse, shallow punctures, separated by reticulate 
lines; clypeus transverse, truncate, and with a thin fringe of 
very fine hairs at anterior border. Mandibles with moderately 
abundant, short, erect, stiff hairs. Pronotum transverse, sides 
nearly straight, anterior corners very broadly angulate, trun- 


cated margin short, feebly arcuate, anterior border concave, | 


posterior border rather strongly arcuate at middle; sides and 
anterior border with a rounded margin which is thickened at 
posterior third of sides, and on the sides bears a feebly impressed 
line; surface evenly convex, with abundant coarse shallow 
setigerous punctures (some of them “tear shaped”). Dise of 
elytra with seven striae (not counting the marginal and sub- 
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marginal) formed by double rows of coarse, approximate punc- 
tures, the sutural straight, the second nearly straight and 
terminating at two-thirds the distance from posterior to anterior 
border, the third parallel to the second and a little longer, the 
others extending to near apical border of elytra and terminating 
in a punctate area; surface between striz glabrous. Propygidium 
and upper portion of pygidium coarsely and shallowly punctate. 
Prosternum margined at sides, margins converging in front, 
surface flat and nearly smooth, three times as long as broad; 
anterior lobe and the pro pleurze coarsely rugosely punctate. 
Mesosternum triangularly projected in front and finely punctate, 
with a marginal and submarginal line at sides, the latter strongly 
bent in front; surface with a nearly obsolete carina at middle, 
sparsely punctate anteriorly and coarsely, confluently punctate 
at sides between marginal lines and at corners of posterior border. 
Mesosternum with a basal row of eleven large punctures and a 
few fine scattered punctures. Lower face of anterior femora 
and tibiz rugosely punctate similar to the propleursze. Posterior 
tibie not broader than the femora, the outer border broadly 
rounding into the base; anterior tibiz with a series of nine long 
separated spiniform teeth. 


Type locality Barro Colorado Island, Panama 
(August 1, 1924.) 


Host.—Eciton hamatum (Fab.) 
Described from one specimen. 


Synodites schmidti Lewis, from Bahia, is, judging from the 
description, close to bifurcatus, but has the fourth elytral striz 
joined at base to the sutural (in bifurcatus they are separate); 
there is a short, curved stria between the prosternal carina and 
the coxe, the mesosternum is not carinate at middle, carine 
at sides of head converge in front to form an angle, and no 
mention is made of the strongly bifurcate sete. Both species 
are very similar in punctation (with “tear-shaped” punctures 
- abundant on the pronotum), in striation and in the structure 
of the pro-and mesosterna. 
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Troglosternus ecitonis sp. nov. 


Length 2.75 mm. 

Form broadly oval, convex above; rufo-piceous, ventral 
surface and appendages lighter; thorax and legs shining, elytra 
subopaque. 

Head between eyes rather strongly and broadly concave, 
sides coarsely bimarginate, the inner margins short, the outer 
convergent at middle, then divergent, forming an hour-glass 
outline and extending to clypeus, front with four separated 
foveolate punctures. Clypeus nearly flat, shining and smooth, 
except for a series of four very coarse punctures near anterior 
border, which is truncate; front coarsely punctate. 

Pronotum transverse, broadest behind, anterior corners 
obtusely angulate, sides moderately arcuate, anterior border 
concave, posterior border broadly rounded, median portion of 
surface convex, basal portion near border with a pair of small 
deep pits; side portions obtusely gibbous a little behind middle, 
with three strong coste, the inner of which is angulately bent 
near apex of gibbosity, the middle subparallel to the inner, but 
less sharply bent and the outer one finer, intercepted, and ex- 
tending forward as a submarginal line to the anterior border; 
median portion with coarse, widely separated setigerous punc- 
tures and sparse very distinct though fine shining reticulate 
coste, surface between punctures smooth and shining; gibbous 
portions of sides smooth between costz and lateral surface, between 
marginal and second cost longitudinally impressed and with a 
row of coarse punctures. Elytra finely, densely striate longi- 
tudinally, some of the striz on the basal portion bifurcate; dise 
with four coarser strize, conspicuous at basal third, then as fine 
as and continuing with the other dorsal striz, humeral stria 
strongly arcuate and coarser than the three others. Propygium 
and upper half of pygidium rugose-punctate and reticulately 
striolate, lower half of pygidium with very sparse coarse punc- 
tures. 

Prosternum broad, nearly flat, margined at sides with sharply 
impressed submarginal lines that extend on posterior half and 
are connected by a transverse line, enclosing with the posterior 


ote tla 
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border a flat impressed surface more shining than the rest; 
broadly triangularly excised behind, separated from gular plate 
by distinct transverse line; gular plate not incised. 

Mesosternum with a pair of very profound pits adjacent 
to and inward from the coxe. 

Legs moderately long, shining; anterior and middle tibie 
rather flat, the middle pair subangulately enlarged in front of 
middle of outer border, concave posterior to this, then roundly 
enlarged and convex to tip; hind femora about as long as tibia, 
strongly convex on outer and concave on inner surface, thickened 
at apex; very coarsely and sparsely punctate on outer surface; 
tibie projected and rounded at middle of outer border, the margin 
concave on either side, margin on basal half with a series of seven 
short serrate teeth, outer surface strongly convex and over- 
lapping at basal margin, with a very strong impression parallel to 
the basal two-thirds of margin; inner surface broadly concave, 
with an impressed marginal line parallel to the lower border and 
one parallel to the inner border of the tarsal grooves. 

Hairs erect, very stiff and abundant on dorsal surface, 
. longer and with flexuous tips on margins of legs, the pygidium, 
and ventral surface. One specimen is an exception in having 
the hairs equally abundant, but all longer, flexuous, the others 
appearing as though they had been neatly trimmed. 

Type locality.—Barro Colorado, Panama. August 1, 1924. 

W. M. Wheeler. 

Host.—Eciton hamatum (Fab.) 

Described from five specimens. 

T. dasypus Bick. from Bahia, the type of the genus, lacks 
the distinctive punctures on the pronotum, where there are 
only two strong lateral impressions, and the inner is rounded 
instead of angulate and the sutural and approximate dorsal 
strie are indicated by impressed, smooth lines. Bickhardt’s 
specimen had sparser, very much finer pilosity than any of my 
series. 

Euxenister wheeleri sp. nov. (fig. 1.) 

Length 4.5 mm. 

Form elongate, subopaque; mandibles, legs, and ventral 
surface moderately shining; brownish red; hairs of two kinds, 
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one fine and silky and the other basally very coarse, acutely 
pointed and spinelike, the former most abundant on the dorsum 
(especially the pronotum) and legs, and the latter on the dorsum, 
but present sparsely beneath and, on the prosternum, arranged 
in thin fascicles and in heavy fascicles on the inner side of the 
apical third of middle and posterior tibiz. 


Fig. 1. Euxenister wheeleri sp. nov. 


Head with the front and vertex feebly concave, sides in 
front of antennal sockets obtusely margined; clypeus_ three 
times as broad as long, anterior border concave; surface rugosely 
punctulate, with several very indistinct longitudinal striz. 
Pronotum elongate, discal portion slightly and evenly convex, 
except for a pair of distinct though shallow impressions near 
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the posterior third of sides; anterior border concave, posterior 
border convex; anterior three-fourths of sides elevated into an 
immense, rounded margin, with concave outer and convex inner 
sides, projecting forward and slightly outward as somewhat 
flattened lobes, the outer corners of which are obtusely angulate, 
the inner corners broadly rounded, terminating behind as thick 
gibbosities; in profile the dorsal portion of the margin is evenly 
and shallowly concave; surface rugosely punctate, the disc also 
with elevated reticulate lines. Elytra densely punctate, more 
finely than pronotum, not striate; surface at anterior margin 
with a series of six large, rounded, rather shallow fovee; anterior 


_ two-thirds of sides elevated into a pair of huge marginal masses, 


subequal in length, the anterior (humeral) one higher and broader 
than the other, constricted laterally at base, broad above, strongly 
and broadly impressed longitudinally at middle and very roundly 
margined at sides; posterior lobe separated from the humeral 
by a lateral construction and a narrow transverse impression, 
broadly concave above, with the margins narrowly rounded, 
evenly sloping behind to the sides of dise and terminating at two 
thirds the distance to posterior border of elytra. 

Propygidium and pygidium punctate throughout similar to 
the elytra. Prosternal keel narrow, strongly excised behind, 
surface nearly flat, sides between coxe feebly concave, weakly 
margined, the marginal lines divergent in front, terminating 
before the middle; surface of lobe rugosely punctate, of keel 
more finely punctate, with a few fovee on posterior portion. 
Mesosternum at sides with sharp elevated margins and at 
middle with a more elevated longitudinal carina, thickened 
posteriorly, bordered in front, the surfaces between this and the 
marginal carine strongly concave. Metasternum gibbous at 
middle near base, impressed in front of this, with an indistinct 
median longitudinal line. 

Legs long, slender, outer borders of tibize narrowly cultrate, 
anterior and middle pair sinuate at outer border, posterior tibie 
feebly and roundly angulate well posterior to middle. 

Type locality—Barro Colorado Island, Panama. Aug. 1, 

1925 (Wheeler). 
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Host.—Eciton hamatum (Fab.) 

Described from one specimen. 

Near E. asperatus Reich.; described from a colony of Eciton 
quadriglume (Rio Negro, Parana), but wheeleri is larger and 
lighter colored, with nonstriated elytra; the pronotal marginal 
swellings are shorter and distinctly terminate before posterior 
border, those on the sides of elytra smaller and divided by a 
transverse suture. Both species are remarkable not only for 
their elongate forms and the large pronotal and elytral marginal 
masses, but especially for their strong bristles, thickest at baes 
and pointed apically, quite spikelike. FE. caroli Reich., the type 
species of the genus, was taken in a file of Hciton burchelli at 
Blumenan, Brazil, and probably HE. wheelerz is also a file guest. 


Tylois barberi sp. nov. 


Length 2.5 mm. 


Form broad, convex above; uniformly dark reddish brown, 
shining. 


Vertex feebly concave, very coarsely and foveolately punc- 


tate, sides with an elevated, rounded margin, sides of front 
strongtly and broadly elevated as thick carine which diverge 
anteriorly and enclose a narrow triangular flat median surface, 
separated from the clypeus by an arcuately impressed line. 
Clypeus three times as broad as long, strongly emarginate at 
anterior border. 

Pronotum less than twice as broad as long, sides convex in 
front of middle, impressed behind anterior angles, anterior 
border truncate at sides, with the angles rounded, border bi- 
concave, median portion rounded, posterior corners rounded, 
the border truncate at sides of impressions, feebly arcuate at 
middle, surface with coarse scattered punctures, variable in 
size and sparse on posterior portion and sides, abundant at 
middle of anterior fifth, sparse and irregular at lateral borders; 
disc convex in front of middle, flattened behind at middle and 
at sides with a pair of large and very profound pits, which are 
bordered inwardly by short, rather feeble and rounded carine 
and separated from the lateral portions by strong, moderately 
elevated, rounded carinz; lateral portions not separated from 
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the disc by suture, broad, concave, with the side margins mod- 
erately elevated; a strong impressed line extending from base to 
less than half the distance to anterior border. 

Elytra very strongly gibbous at-humeri, sides in front of 
middle concave, then rather strongly arcuate and margined to 
apex; humeral and subhumeral carine short, thick, and very 
strongly elevated, concave and with a row of coarse punctures 
at top; the two discal carine less elevated and short, thick and 
punctate above; surface concave at base, rather strongly convex 
behind; large, foveolate punctures sparse and fine punctation 
between more abundant. Propygidium strongly transverse, 
coarsely and rather densely foveolate-punctate. Pygidium very 
sparsely punctate. Prosternum at middle with large elongate, 
rounded, jet black tubercle; sides behind this margined; post- 
erior border strongly excised; surface behind tubercle and the 
frontal lobe coarsely punctate. Mesosternum with three strong 
tubercles similar to those on prosternum, remaining surface very 
coarsely and densely punctate, at middle with a longitudinal 
sulcus. First abdominal segment with punctures smaller and 
more widely separated. Anterior tibie at margin with a series 
of four strong teeth widely separated; middle and _ posterior 
tibie roundly angulate. 

Type locality.—Cacao Tres Aguas, Alta V. Paz, Guatemala 

(Barber and Schwarz). 

The single specimen before me was collected by beating a 
branch. It is badly rubbed and the only pilosity remaining is 
at the lateral borders of the pronotum; the hairs are short, 
rather thick and erect. 

T. mirificus Lewis from Pernambuco is closely related, but 
according to the description has the propygidium and pygidium 
both sparsely punctate, the keel of the prosternum is smooth 
and the first ventral abdominal segment smooth in the middle; 
the middle tibize of barberi are much less strongly angulate than 
in trilunatus Marseul. 

This is the fourth species in the genus, and all of them, 
both from their systematic position and structure are evidently 
inquilinous, but no host has been recorded. 
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NEW SPECIES OF NORTH AMERICAN 
DOLICHOPODID (DIPTERA) 


By M. C. Van DvuzeEe. 
Buffalo, N. Y. 


Mesorhaga pallidicornis sp. noy. 


Male: Length 3 mm. Face metallic green with abundant 
white pollen. Front blue-green with white pollen above the 
antenne and along the orbits. Occular bristles black, bristles 
at upper corners of the eyes yellow. Proboscis yellow; palpi 
black, yellow on apical half. Antenne with the two basal joints 
blackish; third joint reddish yellow, black on upper basal 
corner, nearly round in outline; bristles on second joint white; 
the basal arista brown. Orbital cilia white, becoming short 
above, scarcely reaching the upper orbit. 

Mesonotum, base of scutellum and metanotum shining 
blue; remainder of scutellum, pleure and abdomen metallic 
green, pleure dulled with white pollen. All bristles and hairs 
of the thorax and abdomen yellowish. Hypopygium shining 
black; its appendages testzecous, somewhat oval in outline, 
more than half as long as the hypopygium, their hairs small and 
yellow. 

Fore coxe, all femora and tibize pale yellow; midde and 
hind coxe black; hairs and bristles on all femora, coxa, and 
tibiz yellow, there are several blackish bristles on posterior 
tibi 2, but these appear yellow in certain lights, the hairs on 
fore coxe and lower surface of fore and middle femora are long 
and almost white. Tarsi longer than their tibie, yellow, be- 
coming brown towards their tips. Joints of fore tarsi are as 
40-11-9-7-6; those of middle ones as 54-17-13-7-7; joints of 
posterior tarsi as 39-30-18-9-6. Knobs of halteres yellow. Ca- 
lypters yellow with a narrow brown border and long yellow 
cilia. 

Wings a little grayish; veins brown; venation as usual 
in the genus. 

Described from one male taken at Sandusky, Ohio, July 9, 
1904, by E. P. Van Duzee. Type in the author’s collection 
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This is the only species known as far as I can find that has 
the antenne partly yellow; in all others described from North 
and South America and Asia Se are none in Eur pe the 
antenne are wholly black. 


Neurogonia minima sp. nov. 


Male: Length 1.5 mm. Face wide, narrowed below 
blackish. Front and occiput black with white pollen. hae 
tenne brown, third joint small, somewhat conical in outline, 
abruptly narrowed where the arista is inserted extended into an 
outuse point; arista pubescent, inserted near the middle of the 
upper edge of third joint. Orbital cilia minute, pale; bristles 
of the head reddish. 

Thorax reddish brown, dorsum dull brown; depressed space 
before the scutellum large, dark brown with gray pollen; I can- 
not see any acrostichal bristles; dorsocentrals large, black when 
viewed from above, still against a dark background they appear 
more or less yellow. Abdomen blackish, hypopygium more 
reddish brown, large, somewhat pedunculate, oval, but a little 
narrowed towards the tip, where there are minute lamelle and 
a fringe of long hairs. 

Coxe, femora, tibiz and tarsi yellow, middle and hind tarsi 
a little infuscated on outer surface; fore coxe with white hairs, 
legs without long hairs. Joints of fore tarsi are as 17-8-6-5-4; 
of middle ones as 22-11-7-5-5; those of posterior pair as 12-14-9- 
6-5. Calypters, their cilia and the halteres yellow. 

Wings grayish; second, third and fourth veins nearly 
straight and a little divergent from opposite the middle of the 
first vein; cross-vein near the middle of the wing; first vein 
reaching about half the distance to the cross-vein. 

Described from one male taken at Ithaca, New York, 
August 28, 1894. Type in the Cornell University Collection. 

This differs from nigricornis Van Duzee in having the an- 
tenn more pointed at tip, the thorax dull, not at all shining, the 
hypopygium less bulky, cox and legs darker, especially the 
middle and hind coxe, the bristles of the head more reddish, and 
in being smaller in size. 
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Medeterus emarginatus Van Duzee. 
Psyche, xxv, p. 439, 1914. 


Male: like the female in size and color. The hypopygium 
is large, black, with apical portion shining, the hairs on basal 
part and its apical appendages yellowish. Joints of posterior 
tarsi as 33-35-32-14-9. Last section of fifth vein 26 fiftieths of a 
millimeter long. There are three black bristles above each fore 
coxa, the anterior coxe have a row of long hairs on outer edge of 
the front surface, these hairs are also found in the females taken 
with this male. 

One male and three females were taken at Peru, Clinton 
County, New York. The male and two females are in the 
Cornell University collection. 


Medeterus minimus sp. nov. 


Male: Length 1.6 mm. Face moderately wide, black, 
lower part without pollen, upper portion and the front opaque 
with brown pollen. Palpi and proboscis brown. Antenne 
black. Lower part of occiput with a few pale hairs. 


Thorax opaque with brown pollen and with a darker median 
stripe, which nearly reaches the scutellum, the latter with one 
pair of marginal bristles. Abdomen blackish with green reflec- 
tions, dulled with brown pollen, its hairs pale. Hypopygium 
thick and obtuse at apex, shining black. 


Coxe black, extreme tip yellowish. Femora more or less 
blackened. Tibi and tarsi yellow. The joints of hind tarsi are 
as 15-15-9-8-6. Calypters yellowish with white cilia. Knobs of 
halteres whitish. 

“Wings grayish, venation typical of the genus, veins yellow- 
ish; last section of fifth vein 17, of cross-vein 8 fiftieths of a 
millimeter in length. 


Described from one male, taken at Felton, St. Cruz Mts., 
California, May 20, 1907, by J. C. Bradley. 


Type in the Cornell University collection. 
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Hydrophorus criddlei sp. nov. 


Male: Length 3-3.2 mm.; of wing 4.2-4.7 mm. Face rather 
wide, silvery white, the green ground color shows through a little 
on upper third, lower portion a little longer than wide, evenly 
rounded on its lower edge. Palpi black with white pollen, which 
is not silvery, covered with delicate pale hairs and with several 
stouter, black, very short ones. Antenne black, third joint 
rounded at tip. Front opaque brown. One pair of postverticals; 
the black orbital cilia extend down to the middle of the eye. 
Beard rather bright yellow, quite long, there are several black 
bristles under the neck. 

Thorax green, dorsum nearly opaque with brownish pollen; 
pleure with thin brown pollen; propleura with one long black 
bristle and a few pale hairs above fore coxa; acrostichal bristles 
small, reaching nearly to the front of the thorax; dorsocentrals 
moderately large; scutellum with four marginal bristles. Ab- 
domen green with white pollen on the sides, its hairs mostly 
black, only a few very small white hairs on the sides and at tip. 
Hypopygium mostly concealed, it has a small black appendage 
projecting below and the posterior edge of fourth abdominal 
segment also extends downward a little in the center of its ventral 
surface. 

Coxe black; anterior pair with white pollen and long, but 
not very abundant, yellow hair on the front surface, these hairs 
become a little shorter towards the apex, I cannot see any black 
spines, even at tip. Femora and tibie green; fore femora thick- 
ened at base, tapering to the tip, they have a row of five black 
spines on lower surface of basal third, three of which are as long 
as the thickness of the tibia, the two nearest the base shorter, 
there are also many long pale hairs on the lower surface, these 
are longer than the spines and extend from the base almost to 
the tip, where they are shorter and further apart. Fore tibie 
with a row of spines extending their whole length. Middle 
femora towards the tip and middle tibie with two or three very 
slender, but rather long bristles on the anterior surface. Tarsi 
black, plain. Joints of fore tarsi are as 30-16-13-9-11; those of 
middle pair as 41-20-15-10-12; joints of hind tarsi as 38-26-18-12- 
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12. Calypters yellow with yellowish cilia, halteres dark yellow, 
sometimes yellowish brown. 

Wings dark grayish; cross-vein a little clouded; third vein 
only a little bent back towards the tip, nearly parallel with 


fourth; last section of fifth vein 14, cross-vein 19 fiftieths of a ; 


millimeter. 

Female: Length 2.5-3.2 mm; of wing 3.5-4 mm. Face 
with grayish pollen, its lower portion about as long as wide, 
- evenly rounded on oral edge. Fore cox with two very small 
black spines at base ( I cannot see these in the male). Femora 
with about eight irregularly placed short spines on lower surface 
of basal half and several longer ones, they also have the same 
long pale hairs as are found in the male, but they are a little 
shorter. The wings are about the same as in the male, except 
that in two of the females there is no cloud on the cross-vein 
and the wings are more clear. 

Described from two males and three females, all taken at 
Awene, Manitoba, October 7, 1924, by N. Criddle, after whom 
I take pleasure in naming this interesting species. 


Hydrophorus fulvidorsum sp. nov. 


Male: Length 4.2 mm. Face wide, only slightly narrowed 
above, brownish gray, wholly opaque, the lower portion not as 
long as wide, a very ttle pointed in the center. Front opaque 
brown. Antenne black (only the first joint present on the type). 
Occiput green with brown pollen. Cheeks narrow. A row of 
bristles extend each way from the postverticals, joining the or- 
bitals rather far down; the black orbital cilia extend down to 
the middle of the eye; beard white, not very abundant, there 
are a few black bristles under the neck. 

Thorax green, covered with thick brown pollen, the poster or 
part and the scutellum more shining; humeri with gray pollen; 
pleure nearly opaque with brown pollen, which appears more 
gray when viewed from below; scutellum with one pair of mar- 
ginal bristles; I can see no acrostichal bristles in the anterior 
half of the dorsum (in the type the posterior half is injured by 
the pin); propleuree with a cluster of long pale hairs above each 
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fore coxa, but without a black bristle. Abdomen blue-green 
with abundant brown pollen on the sides; the hairs on its dorsum 


z short, black, on the sides the hairs are longer and white. Hy- 
_ popygium mostly concealed; its appendages black, they consist 


; 


of a minute pair of lamelle fringed with hairs and a central organ 


_ extending from the base of the hypopygium, all these projecting 
_ backward. 


Coxee with brownish gray pollen; anterior pair with rather 
long, delicate, white hairs, without black bristles; femora and 
tibiz green. Fore femora considerably thickened at base, 


_ tapering to their tips; they have two rows of short spines ex- 
_ tending nearly their entire length, those in the anterior row are 


smaller and more scattering than those in the posterior row. 
Fore tibiz with a small angle below at the tip projecting towards 
the femora; they have two rows of nearly erect spines on inner 
surface; those in anterior row more slender and numerous, 
extending the entire length of the tibia to the tip of the apical 
angle; those in posterior row a little stouter, about eight in 
number and not reaching base or tip. Tarsi blackish; joints of 
fore tarsi as 42-23-17-12-12; those of middle tarsi as 54-28-20-15- 
13; joints of posterior ones as 60-37-26-20-15; fifth joint of 
middle tarsus a very little widened. Calypters brown with white 
cilia. Knobs of halteres pale yellow. 

Wings tinged with brownish gray, with a cloud on the 
cross-vein; third vein bent backward at tip so as to approach 
fourth at tip, where they are one third as far apart as at the cross- 
vein. 

Described from one male taken at Chin, Alberta, May 38, 
1923, by H. L. Seamans. Type in the Canadian National Mu- 
seum. 

This is very much like intentus Aldrich. They have the 
same wing characters, about the same formation of the hypo- 
pygium and the form of the fore femora are about the same. 
This form has no black bristles above the fore coxe, the scu- 
cellum has only one pair of bristles, but the others may have 
been broken off, the first joint of the antennz are shorter, and 
the spines on the fore femora seem much shorter; these variations 
would seem to be enough to separate the species, and I am ven- 


} 
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turing to publish it as a new species, still it may prove to be the ‘ 


same when we have a series of specimens from the type location. 
Dolichopus maculitarsis sp. nov. 


Female: Length 4-4.5 mm. Face wide with white pollen. 
Front green with bronze reflections. Antenne black, lower 
half of first and second joints yellow. Lower orbital cilia white, 
upper cilia black. 

Thorax, scutellum and abdomen green with bright bronze 
reflections; hairs of the abdomen black. 

All coxe black, their hairs short and black. Fore femora 
black with their tips broadly yellow. Middle and hind femora 
yellow, black at base for a short distance, each with one pre- 


4 


| 


| 


apical bristle. Fore and middle tibie blackish, more or less © 


yellow at base, middle ones sometimes yellowish on upper sur- 
face to near the tip; posterior tibie and anterior and posterior 
tarsi wholly black; middle tarsi with basal portion of each joint 
dull whitish, contrasting with their black tips, fifth joint wholly 
black, each joint a little enlarged at tip. Joints of fore tarsi are 
as 38-18-13-10-13; of middle ones as 56-31-23-17-17; joints of 
posterior tarsi as 52-55-34-24-17. Each joint of middle tarsi 
with a few minute spines below and a bristle or spur at tip. 
Calypters and halters yellow, the former with dense, deep black 
cilia, which is of moderate length. 

Wings grayish, a little yellow at root; bend in last section 


of fourth vein rather abrupt and near its middle; cross-vein | 


22, last section of fifth vein 53 fiftieths of a millimeter; anal 
angle of wing prominent. 

Described from two females. The holotype was taken at 
Baldur, Manitoba, June 23, 1924, by H. D. Bird, and is in the 
Canadian National Museum; the paratype was taken at the 
same place and time, by N. Criddle. 

This is very much like the female of appendiculatus Van 
Duzee, Cole & Aldrich. The middle tarsi of both are formed and 
colored alike. Both have the first two antennal joints largely 
yellow. They differ in the amount of yellow on the antennal 
joints, in the new form these joints have the upper half black, 


E 
- 


oe 


1925] New Species of North American Dolichopodide 185 


while in the older species they are only narrowly black on upper 


_ edge; all femora and tibiw are wholly black in appendiculatus, 
_ while in this form the middle and hind femora are almost wholly 


_ yellow, the fore and middle tibiz are more or less yellow at base, 


= 


at least above, the joints of the tarsi are of somewhat different 


lengths in the two species, the measurements of the new form 


_ are given above; the joints of the middle tarsi of appendiculatus 


are as 47-27-27-15-15; and those of posterior ones are as 40-48- 
29-17-13; the wings in the two forms are about alike. 


Hercostomus purpuratus sp. nov. 


Male: Length 3.5-4 mm. Face covered with white pollen, 
wide, concave almost to the lower edge, there not being any 
very distinct separation between the upper and lower parts; 
oral margin straight, a little projecting. Front shining blu 
with purple reflections. Antenne black; first joint as long a: 
second and third taken together, the latter two taken together 
nearly round in outline, the arista being inserted near the middle 
of their upper edge, its pubescence long. Palpi black with black 


hair. Orbital cilia wholly black. 


Dorsum of thorax and the scutellum purple or violet, the 
edges more blue, the front slope and the pleurz greenish; pollen 
on the dorsum brown, on the pleure white. Abdomen dark 
green with black hair. Hypopyigum black, its lamelle large, 
nearly round in outline, sordid white with broad black border, 
which is jagged and bristly; inner appendages whitish, lamel- 
la-like, widened from the narrow base to apical margin, they have 
several minute hairs near the apex. 

Ail coxee black; anterior pair with small black hairs on the 
front surface and a row of bristles at tip. All femora and tibie 
yellow, upper edge of anterior femora brown, somet mes they 
are almost wholly yellow; posterior tibiz a very little brownish 
at tip on inner side; fore and middle tibix with strong bristles. 
Posterior femora on apical half and their tibiz on basal half with 
long, delicate, brown hairs on lower posterior surface; these 
hairs are as long as the width of the femora; posterior tibie 
with a row of four large bristles on upper posterior edge of basal 
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half, and a_ ow of five on upper anterior edge, these last inserted 


at nearly regular intervals for their whole length, they also have H 


a glabrous line on upper edge. Fore and middle tarsi black 
from the tip of the first joint, hind tarsi wholly black. Joints of 
fore tarsi are as 38-18-15-10-i0; of middle ones as 49-23-17-14-13 
those of posterior pair as 42-45-29-18-15. Calypters and hal- 
teres yellow, the former with black cilia. 

Wings tinged with blackish; costa with an enlargement 
which fills in the space between the first vein and the costa at 
the tip of the first vein for a considerable distance; third vein 
bent backward towards the tip, nearly parallel with fourth; 
last section of fifth vein 42, of cross-vein 27 fiftieths of a milli- 
meter in length; cross-vein at nearly right angles to fourth vein; 
anal angle prominent. 

Female: Color of all parts as in the male, except that the 
posterior tibiz are a little more brown at tip; antennz as in the 
male; face a little wider and more convex on lower part; no 
cilia on the lower surface of posterior femora or tibise; hind 
tibize with three bristles in the row on upper posterior edge of 
basal half; wings without an enlargement of the costa. Other- 
wise about as in the male. 

Described from four males and one female, all taken at 
Stockton, Manitoba, July 29, 1924, by N. Criddle. Holotype 
and allotype in the Canadian National Museum. 

This is a very interesting species with a number of striking 
characters in the male; the female will be easily recognized by 
its dark wings; violet or blue front and thorax, dark upper edge 
of the anterior femora and the yellow hind tibiz with their 
wholly black tarsi. 


Gymnopternus Loew. 


At present I am useing the generic name Gymnopternus 
Loew (Neue Beitr., V, 10, 1857) in the sense of a subgenus of 
Hercostomus Loew (Neue Beitr., V, 9, 1857), following Dr. 
Lundbeck in this (Dolichopodide of Denmark, 1912), however 
Dr. Theodore Becker unites the two genera under the name 
Hercostomus, not giving Gymnopternus even subgeneric value, 


Sy 
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but to me it seems best, for the present at least to follow Dr. 
Lundbeck and use the name Gymnopternus as a subgenus. 

Most of our species are easily separated, especially in the 
male, the male hypopygial lamella of the Hercostomus being 
large and formed about as in the genus Dolichopus; while those 
of the forms coming under Gymnopternus are small and more 
or less crescent shaped; in almost all the species of Hercos- 
tomus, as thus separated, the last section of fourth vein is bent 
or it is convergent with third vein in both male and female; 
while in the subgenus Gymnopternus the third and fourth veins 
are almost parallel beyond the cross-vein. 

As in most large genera, we have some species which are 
rather difficult to place if we have only the female; the exceptions 
that I know of among the North American species are, Hercos- 
tomus metatarsalis Thomson and H. vetius Melander, in which 
the bend in the last section of fourth vein is small, and Gymnop- 
ternus convergens Van Duzee, where these veins are decidedly 
convergent, but not as much so as in Hercostomus unicolor Loew. 

Two species which I have described some time ago as 
Paraclius ornatus and flavicornis should be placed in the genus 
Hercostomus, as both have the third and fourth veins convergent 
beyond the cross-vein, as in Hercostomus unicolor Loew. 


Gymnopternus flavitarsis sp. nov. 


Male: Length 2.5 mm. Face very narrow below, blackish. 
Palpi black. Front green with whitish pollen. Antenne black; 
third joint small, scarcely as long as wide, somewhat rounded, 
scarcely pointed at tip; arista basal, as long as the face. 

. Thorax and abdomen green with white pollen; hairs on the 
abdomen black: Hypopygium black; its lamelle dark yellow 
with a narrow black border, fringed with rather long black hairs; 
inner appendages yellow with a few black hairs at tip. 

All coxe black, the hairs on anterior pair black, short on 
basal half, longer and with some bristles mixed with them 
towards the tip. All femora black with yellow tips, without 
longer hairs below. All tibize wholly yellow. All tarsi yellow, 
only a little darker at tip. Posterior tibiz and tarsi not at all 
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thickened. Joints of fore tarsi as 23-10-8-6-7; of middle ones 


as 28-19-12-9-8; joints of hind tarsi as 20-24-17-11-9. Calypters — 


and halteres yellow, the former with pale cilia. 


Wings grayish; third and fourth veins parallel, but both d 


slightly bent backward at tip; last section of fifth vein 20, of 
cross-vein 15 fiftieths of a millimeter. 

Described from one male taken at Gloversville, N. Y., by 
C. P. Alexander. Type in the Cornell University Collection. 


Gymnopternus maculiventris sp. nov. 


Male: Almost wholly yellow, with black hairs and bristles, 
nearly related to flavus Loew. 

Length 3mm. Face yellow, narrow below. Front blackish 
on upper half, covered with white pollen. Occiput blackish 
with white pollen. Antenne yellow; third joint slightly longer 
than wide, pointed at tip, its apical half brown; arista black, 
pubescent. 

Thorax and abdomen yellow, they have a slight green 
reflection in spots when viewed in certain lights, their hair and 
bristles black; abdomen with poorly defined, black spots on 
third and fourth segments. Hypopygium black, its lamelle 
small, yellow, fringed with stiff black hairs. 

Coxe, femora, tibiae and tarsi pale yellow; posterior tarsi 
slightly infuscated from the tip of first joint, which has a small 
bristle at tip. Joints of fore tarsi are as 28-15-12-9-8; those of 


middle ones as 30-19-16-12-8; joints of posterior pair as 23-24-. 


15-15-8. Calypters, their short cilia and the halteres pale yellow. 

Wings yellowish gray with yellow veins; third and fourth 
veins parallel; last section of fifth vein 26, cross-vein 13 fiftieths 
of a millimeter; sixth vein short. 

Described from one male, taken at Cold Spring Harbor, 
New York, August 9, 1920, by Mr. Davis. Type in the author’s 
collection. é 

This differs from flavus Loew in having the third antennal 
joint short, the hairs on the abdomen and those fringing the 
lamelle black; the hypopygium also being black. In flavus the 
hypopygium is yellow, its lamellz are fringed with yellow hairs 
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_ and the hairs of the abdomen are also yellow, except a few long 


_ ones on the hind margins of the segments; it has the third 
— antennal joint drawn out into a long point. 


Gymnopternus robustus sp. nov. 


Male: Length 4mm. Face and front covered with grayish 
white pollen. Palpi black. Antenne black, third joint slightly 
longer than wide somewhat conical in outline. Orbital cilia 
wholly black. 

: Thorax and abdomen blackish green, shining; pleurz black 

~ with white pollen. Hypopygium and its lamelle black, the 
latter somewhat crescent shaped with a short truncate protu- 
berance in the middle, which makes them appear wide in the 
center, they are fringed with black hairs, a few of which near the 
middle being bent at tip. 

All coxee and femora black with black hairs and yellow tips. 
All tibize and basitarsi yellow, all tarsi being black from the tip 
of the first joint; posterior tibize with an obscure brown spot at 
extreme tip on posterior surface. Joints of fore tarsi as 34-15-12- 
8-10; of middle ones as 51-23-19-16-11; first two joints of post- 
erior tarsi as 45-30. Calypters and halteres yellow, cilia of the 
former black. 

Wings grayish, very slightly tinged with brown in front of 
second vein; costa slightly, but distinctly thickened at tip of 
first vein, tapering to its tip; third vein bent backward a little 
towards its tip, parallel with fourth at tip, but slightly approach- 
ing fourth just beyond the middle of the last section of fourth 
vein; length of last section of fifth vein 53, of cross-vein 25 
fiftieths of a millimeter. 

Described from one male, taken at Manlius, N. Y., by Mr. 
BH. H. Smith, in 1878. 

Type in the Cornell University collection. 
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THE BREMUS RESEMBLING MALLOPHOR& OF THE © 
SOUTHEASTERN UNITED STATES (DIPTERA i 
ASILID 4). 


By 8. W. BRoMLEy, 
Amherst, Mass. 


The robber-flies of the genus Mallophora are, for the most 
part, rather large and densely-pilose, and are of a more compact 
build than most of the other members of the Asilide. Nearly 
all of them resemble bees of one kind or another, and the species 
of the particular section of this genus here treated bear a marked 
resemblance to bumble-bees. In some cases the resemblance is 
actually specific. For example, Mallophora orcina (Wied.) is a 
counterpart of the worker of the bumble-bee, Bremus pennsyl- 
vanicus. The resemblance is, of course, most striking in the 
field, particularly if the flight of the asilid is directed away from 
the observer. The illusion is destroyed, however, when the 
flight of the insect is directed toward the observer, as the cons- 
picuous yellow beard and mystax of the fly dispel all doubts as 
to its identity. When the robber-fly is at rest, moreover, the 
posture assumed js entirely different from that of any bumble- 
bee. In fact, it seems to the writer that the mimicry is not 
nearly as striking as in the case of some of the robber-flies of 
the genus Dasyllis, such as D. thoracica, where the imitation of 
a bumble-bee is so exact that even an experienced collector may 
be mislead when the insect is in flight. 

Of the species here considered, M. orcina is the most abun- 
dant and has the widest geographical distribution. I have taken 
this species commonly in Northwestern Missouri, and have 
examined specimens from most of the southern states, including 
Florida and Texas. It is found in southern Ohio and, according 
to Mr. C. T. Greene of the National Museum, is very common 
in the neighborhood of Washington, D. C. The type-locality 
of Wiedeman’s specimen is ‘Savannah.” In Arizona, a very 
closely related species, Mallophora fulva Banks (Canadian En- 
tomologist vol. 43, no. 4, 1911, p. 180), has been taken. This is 
so close to orcina that it may possibly prove to be a western 
variety. However, until a full series showing the merging of the 
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_ characters is available, it is best to consider it a distinct species. 


Mallophora fatitric O. 8. another western species, smaller than, 
but bearing a superficial resemblance to, orcina, may be easily 
distinguished by the reddish ground color of the femora (instead 
of black) and the absence of black pile on the abdomen. 

Mallophora bomboides (Wied.) is abundant in some parts of 
Florida and has also been taken in Georgia. The type locality 
is “Georgia.”’ The only records of M. nigra Willst. that I could 
obtain are from Florida. M. rex sp. n. I have from N. Carolina, 
Mississippi, and Florida; while M. chrysomela sp. n. is rep- 
resented by specimens from Georgia and Mississippi. 

All five species are quite closely related. The first species to 
be described was named bomboides by Wiedeman evidently 
because of its resemblance to a bumble-bee. The resemblance 
is not as striking, however, when the insect is observed in the 
field, as in the case of orcina. 

In 1893, Coquillet devised a key to the genus Mallophora 
dealing with all species then known to occur in America north 
of Mexico (Canadian Entomologist, vol. 25, no. 5, p. 118). The 
key presented below does not include all of the species of this 
genus, but simply a natural group of five species occurring in 
the Southeastern United States, and is included for the purpose 
of bringing out clearly the differences existing between the two 
new species described and those most nearly resembling them. 


1. Pile of abdomen wholly black. ...............mgra Willst. 
Pile of abdomen partly light-colored. ...................+2 
2. Light-colored pile on basal 4 or 5 tergites. .. .orcina Wied. 
Light-colored pile on first 3 tergites: always black on 4th... ..3 


3. Wings light yellowish-brown. ............. .bomboides Wied. 
Wings dark purplish-brown. . ; ree a ne: 
4. 3rd joint of antenna 14 esta a. ae ase eatin with 
vellow bair...... «><: oat . .chrysomela sp. n. 
3rd joint of Rea subequal to wee in length: male 
genitalia with black hair. . Se ER PARTY eee or eee 


A table is also included, showing points of contrast in the 
case of the four species whose characters make them difficult 
to distinguish. Length measurements of the body do not mean 
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a great deal in this genus, as the abdomen may be contracted in 
some individuals and distended in others. A better basis of — 
comparison is the wing measurement. 


Mallophora rex, sp. nov. 


o' 9—Length of body, 26-83 mm. (A series of 86 M. bom- — 
boides from Florida gave lengths from 23-29 mm.) Similar to — 


bomboides in habitus. Mystax composed of dense yellow bristles 


below, black above. Beard, light yellow. Palpi, black with — 
yellow hairs and a few black ones. Antenne dark brown. ; 

Pile along anterior border of prescutum and lateral anterior — 
angles of thorax, yellow. A strip-of yellow pile extending from — 
base of wings to metacoxze. Scutellum covered with a dense — 
mass of long yellow pile. Other hairs of thorax black. 

Wings dark purplish brown. Legs dark reddish-brown, 
densely covered with short, stout black hairs. The hind femur 
with a very few inconspicuous yellow hairs intermingled. The 
under side of the hind tibia of the o bears a small tuft of white 
pile. 


In five specimens from N. Carolina the venter of the ab- 
domen is covered solely with black hairs; in the five other spe- 
cimens from which the description was drawn (three from Miss- 
issippi, one from N. Carolina, and one from Florida), there is a 
median line of light yellow pile, broadening toward the apex of 
the abdomen where it clothes the sixth and seventh segments. 
The first three tergites bear dense yellow pile. The remainder 
of the pile on the abdomen is black. The hairs on the male 
claspers are black. 

Habitat. Three specimens from the collection of the Miss. 
Agricultural College, received from Professor Harned. Newton 
Co., Mississippi (Aug. 1920) (E. Blackburn); Iuka, Miss. (J. N. 
Miller); Leaksville, Miss. (Aug. 20) (O. Z. Smith). Four spe- 
cimens from Southern Pines, N. C., three of which were taken 
Aug. 1907, and one 1, 7, ’89 (A. H. Manee coll.) received from 
Mr. Nathan Banks; and two from the collection of the Ameri- 
can Ent. Soc., courtesy of Mr. E. T. Cresson, Jr. The Data on 
the latter are: one from ‘Florida,’’ and one from Southern 
Pines, N. Carolina (VIII, 26, ’09) collected by A. H. Manee. 
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s Mallophora chrysomela, sp. noy. 
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Z o'—Length of body 23-27 mm. Thick, heavy hairs of 
-mystax, beard, palpi, occiput, gene, and post-gene bright yel- 
low; a very few black hairs intermingled with the yellow on 
palpi. 
On the meso-thorax a patch of yellow pile extends cephalad 
from the base of the wings to the prothorax which is also covered 
with yellow pile. There are a few yellow hairs along the anterior 
margin of the prescutum. Scutellum covered with thickly set, 
long yellow pile. A narrow area of long yellow hair extends 
from a point below and slightly posterior to the base of the wing, 
to the metacoxa. Wings dark purplish brown. Legs reddish- 
“brown, densely clothed with black hairs. Some yellow pile on 
hind femora, and a thick patch of silver hairs on the inner side 
of the distal portion of the hind tibia. Pro- and meta-coxe with 
yellow hairs intermingled with a few black ones. 

Abdomen with first, second and third tergites with thick 
yellow pile. Venter with a median area of yellow pile, narrow 
anteriorly but widening posteriorly to cover entirely the sixth 
and seventh segments, where it becomes darker in color, ap- 
proaching orange. Other hairs on abdomen black. Hair on 
‘male claspers yellow. 

Habitat. Two specimens from Gulfport, Miss., Sept. 11, 
1916 (C. C. Greer), one from Ship Island, Miss. (9-6.20) (B. L. 
Collins). All three from the collection of the Miss. Agricultural 
College, examined through the kindness of Professor Harned. 
Another (6-30-06) from Atlanta, Georgia, from the American 
Ent. Soc. Coll. Philadelphia, Pa., examined through the kindness 
of Mr. E. T. Cresson Jr. 

Of the species discussed above, the following are pictured in 
Howard’s Insect Book. 

Mallophora orcina (Wied.) Plate XVII, fig. 21 and 23. 
M. bomboides (Wied.) Plate XIX, fig. 22. M. fautrix O. S. 


Plate XVIII, fig. 3. 
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TABLE OF MALLOPHORA OF THE BOMBOIDES GROUP. 
SS 


Length of 
wing in Color 
mm. 
o |Third | Light pile on | hairs on pile on 
% | @ | joint | hairs | wings hairs on under- ofl dorsum of 
a g of an-| on legs side of |genicalia| abdomen 
% | 4 | tenna| body abdomen 


orcina 16-22|18.1| 74-¥4 }bright |dark black. o’s |black black yellow-basal 


Wied. length | yellow |purplish| with white 4 or 5 ter- 
of brown |tuft on under gites. 
‘jarista side of hind black- 
tibia and dis- remainder 


tal joints of 
hind tarsus. 
Lacking in 
some O's. 


bomboides |24-28/|25.4|nearly |white |light largely white |largely |white white-basal 3 


Wied. as long yellow- white tergites. 
as ish : | black-4th 
arista brown tergite 


vex, sp. 0. }26-29|27.3}sub- _| yellow |dark black. o”’s |black in|black yellow-basal3 © 


equal |(pale |purplish|with silver some; in tergites. 4 
in to brown |tuft on underjothers, black-4th ter- 
length | bright) side of hind|black gite. Re- J 
to tibia wich mainder , 
arista median black in some 
line of cases (07's) 
yellow yellow on 
hairs. apical 2 seg- 
ments. 


hrysomela} 23-24 |23.2| 1 yellow |dark Mostly blackjlargely |yellow | Yellow-basal 


sp. n. length |with |purplish|Some yellow|yellow 3 tergites 
of slight |brown |on hind femur black-4th ter- 
arista |olive Silver tuft on gite yellow on 
tint under side of apical 2 seg- 
hind tibia in ments. 
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